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FOREWORD

THIS is a time and this is a book that call for dis-
cussion, cooperation, and vision to channel great forces of change in
directions that ensure that America will always be a good place to live.

The signs of change are everywhere. We see them in the growth or
decline of communities, the building of highways and other facilities,
the moving of people to new homes and jobs, the renewal of cities and
the growth of suburbs, the enlargement of some farms and the disappear-
ance of others, questions about the place of family farms as a dynamic
force in agricultural production, shifts in the uses of land, and changes
in our human relationships, institutions, and aspirations in rural and
urban America alike.

But the meaning and the relentless force of the changes and their
diversity become fully clear only if we fit them into a broad perspective,
just as we need a map of all major highways, not only the roads in our
own county, when we start a long trip.

A perspective, such as this book aims to give, discloses that a new
economic order is taking shape on American farms, in rural America,
and in cities. It is a product of a technological-scientific revolution, which
began 200 years ago and has speeded up tremendously in the past few
years. :

Its effect on agricultural production has been almost beyond belief.
Its effect on farmers and communities that could not keep up with its
fast pace has been sorrowful. It has made agriculture miraculously suc-
cessful, but it is a warning signal if the changes, like an automobile out
of control, are so fast, so undirected, or so unmindful of traffic signs and
lights as to jeopardize the well-being of people.



I give some cxamples. The farmer whose fields are too small or too
rugged or too poor for machines cannot compete with bigger farmers.
Economic slowdown has hurt some rural communities. Many of the
people who have quit farming since 1950 have moved to cities. But cities,
too, have had problems, and many of their residents have gone to sub-
urbs to seek a better place to live. Nationally a new situation has arisen,
compounded of changing and growing needs for more land for industry
and more water for everybody; for more and better community services;
for a reevaluation of the uses of land; and for plans for the wise, enduring
use of land, water, forests, open spaces, air, rivers, and seashores.

All such changes are challenges to direct American energy, American
dynamism, American ability, and, yes, American humanitarianism
toward a greater fulfillment of the American goal.

We have an opportunity to bring closer together all parts of our
population, our economy, and our geography and so to help us realize
that the prosperity of city people is tied closcly to the well-being of rural
people, that many traditional distinctions between city and country no
longcr are true, and that the United States is one Nation, indivisible.

Another opportunity, related to all the others, is to plan for our future
and the future of later generations as individuals, as communities, and
as a Nation: How can we best use our abundance for the good of all?

We can extend and speed up our efforts to conserve our wealth of
human and physical resources for tomorrow’s needs and today’s unmet
needs. As President Kennedy said, “In the work of conservation, time
should be made our friend, not our adversary. Actions deferred are fre-
quently opportunities lost, and, in terms of financial outlay, dollars in-
vested today will yield great benefits in the vears to come.”

Of all our resources, the most valuable are people. Changes in rural
America left many rural people disadvantaged. Less than a third of our
population now is rural, but more than half of the 8 million American
families whose yearly incomes are below 2,500 dollars live in rural areas.
Morec than one-fifth of the 22 million youths who live in rural America
are members of poor families. Many of our people are unemployed. Many
are underemployed. Many need training for new work. Many need help.

To help people, the Department of Agriculture, which has a long and
glorious history of service to all Americans, has embarked on Rural Areas
Development programs. Their aims are to revitalize and recapitalize
town and country, to improve or redevelop physical resources, to put the
resources to work for all America, and to provide new or improve public
. facilities and new economic opportunities.

They will have a great and good effect on our family farms, which
as productive units have met the test of time but which have been
threatened by forces outside of farming. As I said in a statement before
the Subcommittee on Family Farms of the House Committee on Agricul-
ture on July 11, 1963: “I believe the family farm system is worth
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preserving because it has social worth as well as economic value. But if
we are realistic, we must recognize that the family farm will continue
only if it is an cfficient producer of agricultural products in terms of
current scientific, technological, and management practices. . . . Most
of the people on these farms want to be farmers. It is their chosen pro-
fession. They want to stay on the land and in their community. We should
help them realize their desire, but where the farming resources are clearly
inadequate, we should make available additional opportunities so that
such families can have a decent American standard of living.

All America will benefit in many ways. It is in the spirit of the
American tradition of giving every man a chance.

We have also the opportunity to assess the function of government in
the work before us. I, myself, belicve the Federal Government must take
a leading part in rural economic development because of its wide scope.
But the work also requires investment capital and the help of commerce
and industry. It will require the resources of State and local government,
but it can succeed only with the initiative and leadership of local people.

To the fulfillment of these opportunities, we commit our imagination,
technical skills, and powers. Let us not seek tasks to fit our talents. Let us
rather pray that our talents fit the obligations before us.

ViI






ALFRED STEFFERUD
Editor of the Yearbook

PREFACE

THE suggestions we sent in June 1962 to the writers
of this book included this statement: “Our purposc is to inform all
Americans about the effects of urbanization and industrialization on
rural America and the need for plans and action so that pcople will
have a proper place to live. Many of the forces of change are most
apparent in the urban-rural fringe, but our interest is in functional,
rather than geographic, aspects—in the interaction of rural and urban
influences wherever they occur.

“The changes affect the welfare of everyonc. City people and country
people have a stake in the maintenance of healthy conditions in country
and city. Because a progressive, viable rural economy and the full use
of its resources benefit the entire Nation, we stress the unity of our
interests. What kind of rural America do we want, and how do we get it?
What changes are needed in attitudes about resources? What tools of
government need to be revamped to meet modern challenges? How must
Federal, State, and local governments work with pcople to develop
programs that will meet our goals for improved living and working
conditions? What are our goals, values, objectives?

“This book will be especially timely and necessary because of the
emphasis being placed by this Department on rural development and
land and water policies and because of the growing number of persons
who live on farms but do not farm. This Yearbook should be a contribu-
tion to general knowledge of the significance of agriculture in an increas-
ingly urban civilization such as ours in the United States. At the same
time it would have special interest and help to small farmers, part-time
farmers, owners of suburban property, State and county planning boards,
and country dwellers who work in the cities.
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“We aim to acquaint city people with some farm problems; give
useful information to consumers; tell more Americans about our pro-
grams of conservation, Rural Areas Development, Extension, and others;
demonstrate the breadth of the Department’s activities and responsibilities
in its many fields other than commercial agricultural production; and
set forth the social and economic aspects of the movement to and from
farms. The book should also have substantial practical material in keeping
with the historical functicn of the Yearbooks.”

Now, after months of thinking about our subject and writing, cditing,
and publishing the book, we see no reason to change even a comma of
the statement, although we might have put in a stronger sentence,
emphasized by italics and an exclamation point: No subject is more
momentous than this to Americans!

The statement gave us our title, 4 Place to Live, which embodies the
yearnings of many of us for a clean, orderly, happy, secure home, where
we can rear our children, make a living, and enjoy our blessings.

The statement had another—an unexpected—use. It was intended
only for the guidance of the contributors, but others read it, quoted it,
and so enlisted the interest and efforts of more citizens in a movement of
planning and action that affects us all. The book itself, we hope, will
further that momentum by providing some of the information people
need to chart a course, marking some of the shoals, and pointing out some
of the lighthouses along the way.

For help with the book, many persons have our thanks—the contribu-
tors; Members of the Congress, who appropriated the money for its
publication, who distribute most of the copies, and who pass the national
laws that make it possible to achieve a proper place to live; and the 1963
Yearbook Committee, who outlined its content.
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CHANGES IN PEOPLE

ALL history, all problems, all plans, all changes have
meaning only in terms of people, of me and my family and
my neighbors: How and where we live, what we think, how
we act, how we get along in life. People are not norms
and statistics, but norms and statistics are an index
of a population that is becoming more urban, more
industrialized, more mobile, older, more harried, more
questioning, more urbane, further away from tradition.
What remains of their old values? Were those values
good? Which values should we try for? Two points stand
out: “To build an economic democracy that will match
our political democracy, people must have the facts.”
“The new and as yet uncharted lines of human endeavor,
fulfillment, and adventure open to the rural community and
agriculture are bound to find men and women willing
to chance it as our sodbusting ancestors did a generation
ago.” To chance it, yes: To face boldly the need for in-
stitutions and actions that meet the demands of a changing

economy and a new evaluation of social policies.
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ROY C. BUCK

AN

INTERPRETATION

OF RURAL VALUES

THE 1940 Yearbook of Agriculture, Farmers in a Chang-
ing World, gave major attention to cultural and philosophic themes upon which
the rural community and the agricultural industry were believed to be based. In a
foreword to the hefty, 1,215-pagc book, Henry A. Wallace, Secretary of Agri-
culture, observed: ““To build an economic democracy thatwill match our political

democracy, people must have the facts.”

But then (as now) there was an un-
easy feeling among many of the writers
that facts do not speak for themselves
but must have meaning—which in-
volves judgment, value, and certain
presuppositions—assigned to them.

Now, 23 years later—23 years of
warfare, burgeoning technology, and
an almost overwhelming onrush of
change—I, too, tackle the problem of
meaning, hoping that something of the
‘“‘value climate” of rural people can be
sensed.

I use as my “text” the closing para-
graphs of one chapter, “Beyond Eco-
nomics,” in the 1940 Yearbook of
Agriculture, by M. L. Wilson, then
Director of Extension Work, who sum-
marized the value problem as he saw it:

“It is perhaps the greatest tragedy in
American history that there has not
been in this country a fully developed
and distinctly indigenous philosophy of

social reform that is applicable to the
industrial situation that dominates so
much of our modern social problems.
The result of this lack has been that an
unduly large share of socially minded
Americans have attached themselves
to creeds and doctrines that may suit
the situation elsewhere but are rigid
and unrealistic here.

“Yet all the while there were in the
United States the materials for just the
kind of social philosophy that has been
most needed. Those materials are to be
found in the philosophy of pragmatism,
in the economic thought of the so-
called ‘institutionalists,’ and in the
concept of culture. The philosophical
pragmatism of William James, George
Herbert Mead, and John Dewey con-
siders rationality as an instrument for
the prediction and control of experi-
enced facts rather than as a device for
grasping rcalitics hidden from the or-
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dinary methods of science, as was
typically assumed by some of the older
philosophers.

“Institutionalist economics, inspired
by pragmatism, developed out of the
perception that many observed eco-
nomic facts did not jibe with accepted
cconomic theory. As a conscquence,
among institutionalists emphasis came
to be placed upon the observation and
description of economic institutions as
they actually exist rather than upon
the elaboration or application of
theories and principles conceived in
the abstract. . . .

“The essence of all of these philo-
sophical concepts is an underlying
sense of the relativity of things, a belief
that the most ambitious hope that men
can hold for their power of undecr-
standing is that it serve them well in
the particular age and circumstance
in which they live. We live upon this
earth but once, and at best we see but
one small segment of it during a very
brief existence. And what we sce, we
see through limited senses, clouded by
the mists of the particular ideas of the
culture in which we live.

“Wisdom would seem to reside in
an effort to work with the materials
at hand, trying to fit thein together as
best we may according to the needs
of the moment and the powers we
actually possess. In such an effort,
manmade doctrines of immutable truth
are likely to confuse our thinking more
than they clarify it. The greatest in-
tellectual task we have may well be
that of stripping our minds of those
misconceptions that prevent us from
seeing things in the way that in our
present circumstances would be most
useful to us.

“Out of the materials of such rela-
tivistic thinking should evolve a social
philosophy that is peculiarly American
in origin and character. It would not
be a rigid creed in any sense, unless it
were in a refusal to be a creed. It
would be a philosophy that left no
place for personal devils or for class
or racial devils. It would be demo-
cratic, not for reasons of ideological
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loyalty but rather as a matter of prac-
tical effcctiveness.

“It would be pluralistic in rejecting
cure-alls and relativistic in rejecting
pretensions to absolute or static per-
fection. It would recognize the inter-
dependence of social phenomena all
the way from the monthly crcamery
check and the Monday-morning wash-
ing to the highest aesthetic or philo-
sophic or spiritual concern. It would
perceive the impossibility of sharp sep-
aration of ends and means because it
would see that means tend in the long
run to become ends. And it would
appreciate that the material things so
generally the symbols of desires really
exist only for the satisfaction of psycho-
logical or spiritual needs. Such a pro-
gram of agricultural adjustment and
reform should be able to avoid the
equal evils of rashness on the one hand
and dangerous delay on the other.”

Such was the thinking of a great agri-
cultural philosopher. Dr. Wilson was
unecasy with the “Old World veneer”
covering what he believed to be vital
elements of American character. He
took seriously the New World symbol.
Twenty-threc years ago he was asking
us to accept ourselves for what we arc,
a people for whom life is a journey,
rather than a passive rest on tradi-
tion. Perhaps he was asking for the
impossible.

Does a pragmatic culture, one con-
cerned with practical results or values,
ever make enough sense to systematize
it in a philosophy and theory of human
organization? Pragmatism knows many
little rules of conduct, but can it be
boxed in with grand theory and
philosophy?

We shall not reflect on these ques-
tions. What is to follow is an attempt
to carry Dr. Wilson's analysis a step or
two {further. '

ABRAHAM LINCOLN observed in his
second inaugural address: ““ The dog-
mas of the quiet past are inadequate to
the stormy present. The occasion is
piled high with difficulty and we must
rise to the occasion. As our case is new—



An Interpretation of Rural Values

so we must think anew and act anew.”

Probably no other statement in
American thought more succinctly
lIays out the pragmatic view.

To be willing to slough off that which
is historically correct but immediately
irrelevant, to be willing to rcexamine
traditional presuppositions in light of
current problems, to be able to adapt
to the ongoing march of civilization
and not go to pieces with worry or be-
come irresponsible, is the challenge of
pragmatism.

The pragmatic view takes seriously
the dictum that in the long run we are
all dead. It is essentially a short-run
philosophy. Pragmatic dreams are
little dreams. They do not encompass
a utopian view. Progress is viewed a
step at a time. The faith of pragmatism
is the faith in the ability of man to
marshal his humanity toward realizing
some measure of the good lifein the here
and now. “Earth is but a barren land,
heaven is my home” is not the hymn
of pragmatism. The pragmatic hymn
is one of joy, praise, and thanksgiving
directed toward God, the Creator of a
world to be used and enjoyed.

Pragmatism is a philosophy born of
liberty of mind and responsible free-
dom of action. Hampered spirits and
minds weave fantastic dreams and pro-
duce grand designs. Pragmatism does
not confuse man with God. It sees the
careful judgment and calculated risk
as responsible behavior for one less
than God.

THE PrAGMATIC view is highly de-
veloped here in the United States. It
is caricatured in the Yankee, Rebel,
Cowboy, Businessman, Horatio Alger,
and Uncle Sam. Some social critics
insist that these symbols are dead.
They see a certain facelessness in the
American character. There may be
evidence of this, but I would not as-
sent to a wholly empty view. Although
we have drifted from excesses fostered
by 1gth-century laissez faire spirit and
provincialism, there is abundant evi-
dence that the American can still be
identified in dimensions other than
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a kind of generalized “well rounded-
ness.”

AMERICANS have a certain impa-
tience. They tend to live as if time is
running out on them. They often tackle
chronic problems as if permanent solu-
tions were possible. Americans believe
in their capacity to realize some meas-
ure of the good life in the here and
now.

With notable exceptions the Ameri-
can is up and doing—a little brash,
but friendly and optimistic. He is not
overly sentimental, nor is he as tough
minded as he would like to believe.
He is quick to give a hungry man a
quarter, and his eye is cocked in the
direction of a bargain. He is given to
riddles. He often enjoys feigning pov-
erty when he is “well fixed.” On the
other hand, conspicuous display does
not always mean wealth.

Americans idealize production. The
pile at the end of the day is one good
American measure of a man’s worth,
In fact we would claim that conspic-
uous production is at least as treasured
a value as conspicuous consumption as
a status-giving element in the Ameri-
can’s list of satisfactions.

THE couNTRYSIDE and Main Street
were the traditional habitats of the
American. Here his energy and point
of view were most telling. Out of a
wilderness, he carved with amazing
success a new way of life. He leveled
forests, turned over expanses of virgin
sod, mined mountains of minerals,
threw up railheads, and opened banks,
schools, and churches with reckless
abandon. Out of a lush natural larder
flooded products to whet the appetites
of world markets. To get there “fustest
with the mostest’” was a life principle
as well as battle cry.

More cautious scholars would pale
at these admitted overgeneralizations,
but I must defend them in the in-
terest of being at least vaguely cor-
rect rather than being cautiously ir-
relevant or dully repetitive. I outline
and caricature American pragmatism
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in order to dispel somewhat the
traditional image of rural life as
being wholly rooted in a European
peasantry and “Elysian bliss” or an
erosion of this once-upon-a-time men-
tality.

Amecrican scholarship on rural life
has been reluctant to accept the obser-
vations of Count Alexis de Tocque-
ville, the French historian who toured
the continent a century and a half
ago and observed even then the forces
of freedom, the belief in the dignity
of the common man, unbounded
energy and optimism, a tendency
to organize power to push for change
and progress, and the element of
tempered ruthlessness.

His observations, recorded in De-
mocracy in America: 1835-1839, and those
of other early observers from the
“outside” are useful sources of insight
into the foundation of the American
character. They perhaps were less
driven to make the New World fit Old
World philosophic and social systems.
They did not have to be defensive or
apologetic for what they observed.
They did not have the personal con-
cern for fitting what they observed to
preestablished schemes of thought.
They saw America as something new
and were eager to record this newness
in its raw state.

Traditional scholarship has tended
to look at the American community
through stereotypes growing out of
European thought. Peasantry is often
a presupposition in looking at the
farmer. Nobility is likely to feed the
stereotypes used to understand the
business community.

We fail to see the American as a
cultural hybrid, a union of peasant
and noble; a kind of shirt-sleeved
lord of all he surveys. With reason-
able caution I view the rural com-
munity as a product of this hybrid
mentality and vigor.

The United States is not a continua-
tion of Old World institutions so much
as an object lesson in their transforma-
tion to meet the needs of a pioneer
people eager to capitalize on abundant
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natural resources and a new taste of
freedom. I recognize that in this gen-
eralization there are significant excep-
tions.

An observer from Sweden, touring
the North Central States in the 1950,
remarked that he found communitics
more Swedish than Sweden. Amish
communities, with their emphasis on
separation, also are exceptions. One
finds in large cities little pockets of
homeland culture where the emphasis
is on holding on to things as they were
at the time of immigration. Despite
these and other instances of continuing
Old World customs, I concur with
Frederick Jackson Turner’s conclusion
that the United States harbors a
unique character in the world scene,
The American.

ApJUSTMENT and changes demanded
by major wars, continuing cold war,
general prosperity, little recessions, un-
paralleled scientific and technological
advancement, and the increasing link-
age of all aspects of American socicty
into one vast network of interdepend-
ency have left their marks on rural
communities. We are in the midst of
all the projections made in the 1940
Yearbook of Agriculture and many
more that were not anticipated then.

Rural communities have bccome
“electrificd, telephoned, and televi-
sioned.” All-weather roads and super-
highways lace all the countryside.
Consolidated schools offer comprehen-
sive education. Drowsy villages have
become industrial towns, military base
towns, resort towns, superhighway in-
terchange towns, and suburban resi-
dent developments.

Other towns, away from main lines
of transportation and development,
have declined in population and vital-
ity of social and economic life. For
them, the recent past has meant stale-
mate and loss of significance. In a
society geared to progress and develop-
ment, these towns, off the beaten track,
are not attractive to teachers, ministers,
businessmen, and others generally in-
clined toward a progress psychology.
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How to service economically and so-
cially declining communities is a worri-
some question for public and private
agencies and institutions.

TRAILER PARKS, a new form of com-
munity life, dot the rural landscape
and ring centers of rapid expansion.
They house a new category of migrant
worker. They gather heavy-construc-
tion workers, military personnel, young
couples, retired people, and a motley
assortment of persons who enjoy the
freedom and autonomy of temporary
residence. Established community in-
stitutions, which assume permanency
of residence as a criterion for participa-
tion and service, are frustrated by the
trailer community.

The trailer resident symbolizes the
growing mobility of our population.
Movement, a characteristic tradition-
ally reserved for city “n’er-do-wells”
and country “no accounts,” is becom-
ing an accepted life norm. Community
institutions, rooted in a philosophy of
owner occupancy of land, long resi-
dence, and minimum spatial mobility,
are slow to adjust to this increasing
mobility.

The demands of an economy that
secms to be more and more observing
the laws of comparative advantage of
place will increase mobility of all walks
of life. Ownership of real property, his-
torically a treasured value, may very
well decline as people adjust to move-
ment as a way to capitalize on economic
opportunity.

This shift will have far-reaching ef-
fects. We need to assess critically our
calendar-picture image of the rural
community as a cluster of like-minded
pecople hemmed in by hills and local
communication and focused on a white
church steeple and ‘““our” school.

Traditional means of expressing com-
munity loyalty and pride will change.
People will be less motivated by per-
sonal involvement in local institutions.
Localismwill have lessfunctional utility
as mobility increases. Means of express-
ing responsibility in a place-released
society have yet to be worked out.
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Local institutions must find ways of
vitally serving mobile and potentially
mobile people. Here is a high-priority
problem, for if our institutions fail to
mcet the demands of an economy that
places increasing value and reward on
willingness to move, what happens to
the notion of the responsible man voic-
ing his concern through the traditional
channels of democracy?

ADVANCEMENTS in science and their
quick transfer to technological and or-
ganizational improvements have. al-
tered rural values. Agricultural magic,
folk medicine, primitive religious rites,
and other aspects of rustic lore are set
aside as useful remedies and practices.
Where they are retained, they often
are considered only as a “psychic
security.”

The scientific mentality, fostered by
the various agencies of the Department
of Agriculture and nearly the whole
of contemporary society, makes prob-
ability and relativity central themes
around which values cluster. While
many segments of the rural population
would seem to cling to old ways, a
ready market generally exists for im-
provements in farm practices, and
community leaders often are eager to
have interpretations of findings in the
social sciences.

The quick transfer of scientific find-
ings into production and organization
ability is a commentary on the prag-
matic mind. If science is good, it must
be good for something. That we con-
tinue to study adoption and diffusion
of improved practices in agriculture
and community organization is evi-
dence of belief in adaptability and
change as life principles.

Folk practices and superstitions mul-
tiplied because of this bent of mind.
As means were developed to bring the
products of science into the rural com-
munity, however, a ready market was
found. Old ways became subjects of
rural humor, recreation, dream weav-
ing, and mythmaking.

Retired extension agents like to tell
stories of resistance to their ‘“new-
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fangled” ideas. They are also quick to
admit that extension was easy back
then. A sack of fertilizer sowed along
a row or two of corn or a sprayed
apple tree were convincing demon-
strations. Farmers caught on. They
continue to catch on when there is
compelling evidence of outcome and
when the agent understands and appre-
ciates their practical turn of mind,

ONCE AN unorganized industry,
farming and its related occupations
conslitute one of the heaviest organized
industries in the economy. Nearly
every commodity supports educational
and promotional organizations. Gen-
eral farm organizations interested in
broad problems of production, mar-
keting, and consumption operate in
every State. Marketing and purchasing
cooperatives claim increasing member-
ships and volume of business.

Agriculture is an ideal climate for
organization development. An ex-
panding industry with a shrinking
labor force and a relatively inclastic
demand for the product of the industry
favor compounding of organization.
Private groups and public agencies
interlace agriculture with a staggering
array of points of view and programs.

The commercial farmer in the span
of a generation has adopted some of
the folkways of the organization man
and the bureaucrat.

Bookkeeping has been transferred
from his pants pocket to a desk. He
keeps informed by infinite commodity
publications and reports. His calendar
is filled with notices of meetings, field
days, committees, and appointments
with income tax advisers and credit
managers. He has trouble keeping up
with market reports, weather predic-
tions, spray schedules, and breeding
charts, but he knows he must. All of
this has to be blended with increased
organization in the community. Reli-
gious, educational, and civic groups
beckon him toward both membership
and leadership responsibility.

But all is not harmonious. Duplica-
tion of effort and competition for
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membership, resources, and position
are familiar problems of rural organi-
zation.

Because of the increased hetero-
geneity of population and the in-
creased specialization of agriculture,
rural organization is not likely to pre-
sent a united front, regardless of the
issue. The traditional image of the
rural community as an example of
unanimity of opinion centering on
common goals and means {or attaining
them is less true now than it once was.

Genceral farm organizations, emerg-
ing from the diversified family farm
tradition of the late 19th and early
2oth centuries, arc challenged to speak
for an cver more ¢ intracompetitive”’
industry. The specialization of food
and fiber production spawned com-
modity-related pressure groups, which
tend to foster intraindustry competi-
tion. The general occupational category
of “farmer” 1is being replaced by
dairyman, poultryman, fruitgrower,
graingrower, nurseryman, and so on.

Not all of the rural dwellers belong
to organizations. Personal and social
attributes encourage and discourage
activity in them. Informal groupings
suffice for some, who may feel little re-
sponsibility for voicing opinion through
formal channels. When they are asked
why they do not take part in formally
organized groups, very likely they
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reply that they are not expected to.
While they would not say they were
unwanted, they would admit to fceling
“funny” or out of place in a formal
mecting.

Other nonjoiners would say that
they do not have to take part. Because
of their position in the community,
they are something of an clite body.
They have direct access to centers of
decision and can bring their influences
to bear directly. They are the gate-
keepers of public opinion and the
legitimizers of group decision. They
are the group with whom officers of
local organizations “keep in touch.”
They are the committees bchind the
committees whose names the ncws-
papers print.

Group leaders and exccutives often
find it hard to keep grassroots de-
mocracy alive. The conviction that
wise policy filters up from the cross-
roads to centers of action seems to be
weakening. While people continue to
want the right to evaluate and vote on
alternative policies, they depend more
and more on their professional repre-
sentatives to clarify positions for their
consideration.

Ours is a-mixed democracy. Grass-
roots folk democracy is combined with
representative democracy in the pri-
vate scctor of society as well as the
public sector. Full-time exccutive sec-
rctaries and other organization person-
nel are employed by an increasing
number of organizations. These pro-
fessionals take on duties and responsi-
bilities traditionally accorded volunteer
lay leaders. Lay leadership tends to be
redefined as the role of public opinion
leader, the person with whom the
professional leader keeps in touch.

Community residents increasingly
express views through the vote, or
more indirectly through organization
affiliation and informal affirmation.
Direct involvement in community
organization seems to be diminishing.

Critics of the contemporary scene
despair over the tendency of laymen
to assume the more passive function of
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behind-the-scenes influence and the
rise of civic activity as a legitimate vo-
cation. This tendency for democratic
responsibility to be operationalized by
remotce control of the citizenry, it is
feared, will foster individual irresponsi-
bility. This apparent drift in organiza-
tion logistics seems to be in line with
American progress values.

A key symbol of advancement in the
technological sphere is the develop-
ment of machinery with certain built-
in, self-monitoring functions. To free
the worker from personal attention of
the machine is vicwed positively. The
growing edge of machine design is
generally in the area of automation.
Human contact is one of programing
and general surveillance. The worker’s
relationship with industrial production
is one of declining direct involvement.

There is reason to assume that this
technological ingenuity will tend to be
transferred with increasing speed to
the social and political sphere.

As man is faced with the necessity to
redefine productive employment, so
will he need to redefine his role as a
responsible citizen.

How can the individual retain a
significant and vital relationship with
his community if it demands less of
his day-to-day attention? New ways
have to be found for expressing per-
sonal concern, loyalty, and responsi-
bility for our highly developed way of
life.

Here is one of the value problems
facing the American community.

I HAVE TRIED thus far to sketch an
image of rural lifc and agriculture that
contradicts somewhat the romantic
tendencies to idealize the countryside.
I proposed that the pragmatic view
and its social and economic policies are
rooted in the American rural commu-
nity. I hinted at contradictions be-
tween what scholars and professional
workers in agriculture presuppose as
rural-value orientations and those
actually held by rural residents.

I advanced this thought on the as-
sumption that the social and economic
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thought of Europe provides bases for
academic and professional considera-
tion of the rural community. I agree
with M. L. Wilson that little has been
done to systematize the thought con-
tent of American rural life. I see a gap
therefore betwecen rural community
values and those postulated for it by
those who would spell out its value and
structural content.

Let us go on with that idea.

The family farm is held up as the
archetype for American agricultural
production. Innovations in agricul-
tural technology and farm organiza-
tion are often judged according to their
impact on the family farm. Agricul-
tural policies and programs are eval-
uated in light of their congruence with
family farm ideology.

I shall not attempt to detail this
ideology. Briefly, it is the belief that a
farm operation should not exceed the
management, labor, capital, and credit
risk resources of the resident family.
The labor factor is permitted some
flexibility in recognition of the need
for hired labor during harvest seasons
and for certain types of continuous
production enterprises.

To make the family farm the arche-
type for the whole of farming may very
well frustrate values more at the heart
of American character than the fam-
ily farm itself. There is danger in con-
fusing the family farm as one among
several means of agricultural produc-
tion and contexts for living with its
being and end, in itself, to be achieved.

There is always a tendency to make
absolute a form of human organization
at the expense of changing human
needs and satisfactions. The image
makers of American agriculture and
country life need to be alert to this
tendency. Clergymen, politicians, na-
tional leaders in agriculture, jour-
nalists, artists, essayists, and others who
explicitly and implicitly shape the
image of farm life find a ready audi-
ence for family-farm talk.

There is no doubt about the con-
tinued position of preference for the
family farm as a major means of agri-
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cultural production. It would scem,
however, wise to consider the several
other means of production as legitimate
and to work toward improving them
in the interest of the common welfare.

I pointed out earlier that therc
scemed to be no one grand design
giving order and meaning to American
life. This I would also claim to be true
for farming. Corporation farming, suit-
case farming, part-time farming, ten-
ancy, vertical integration, and others
are live options.

They must not be assessed against
the family-farm archetype but against
moral, ethical, philosophic, and eco-
nomic norms centering on continuing
concern for human dignity and integ-
rity in a changing system of human
organization.

WE nEeaRr a lot of talk that farming is
shifting from a way of life to a business.
The business image is fostered as a
means of “cleansing” farming of “clod-
hoppers and hayseeds.”” We encourage
rationality as the central theme, for-
getting thatfew men live by bread alone.

There is loose talk about the human
factor in farm management. We know
little about its role in agricultural pro-
duction. We should know more.

Studiesinindustrial managementand

-worker organization suggest that an ef-

ficiency model may be empty of human
value other than efficiency, but it can-
not be operationalized in an antiseptic
vacuum. People need to like their work.
Work needs. to be part of their life to

-insure not only personal happiness but

also sustained productivity. Work is
part of the way of life.

There needs to be a blending of the
economic, the sentimental, the artistic,
the social, and the philosophic dimen-
sions of living. To separate them and
assign priority to them is easy academic
analysis. To transfer this simplified ap-
proach to the management problem
denies man’s humanity, his basic moti-
vation for creating and living in a mul-
tidimensional and complicated value
world. These we call the human factor.

The way of easy unidimensional de-
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terminism is a burden on us all. The
tendency to assign sweeping effect to
neat, pointed causes is appealing at
first thought. Multidimensional con-
texts are complicated and do not lend
themselves to neat analyses and policy.

A case in point is the well-established
observation that there is underemploy-
ment in agriculture. It would scem log-
ical to move a large segment of the
farm labor force into other employ-
ment. How is this to be done? This is
a complicated question.

Probably in no other enterprise can a
worker continue longer in uneconomic
work than in farming. An older farmer
on a small paid-up farm can live off
the capital investment, consolidate
operations, and feel no great hurt.
Assets run down, and he experiences
something of the well-being of retiring
on the job. Economically this is
wasteful.

Here is one of the major value dilem-
mas in the agriculture industry. The
farmer may think it is sensible to mine
his capital investment, but to do so is
not likely to be in the interest of the
general welfare. The new man taking
over the enterprise will be faced with
immediate heavy capital investment to
restore some measure of economic
productivity. How can this cyclic
tendency be diminished?

On the other hand, is there argu-
ment for subsistence agriculture in
the case of older and disadvantaged
workers in the farm labor force? 1
know this question is met with raised
eyebrows in a highly developed soci-
ety. Subsistence living is a mode of
life not associated with an emphasis
on growth.

We may need to consider an aspect
of economic and social growth to be a
thorough understanding of people with
limited personal resources. Every effort
should be made to keep a maximum of
the adult population in positions of
high productivity, but there will
always be a certain adult “overhead.”
The country community and subsist-
ence agriculture may need to be con-
sidered among options open to these
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disadvantaged people. This is not to
say that the rural community should
become a gathcering place of persons
incapable of productive employment.
I do suggest that for seme pcople the
rural community offers advantages not
found in the city.

At one time it was believed that a
person could always farm if all other
lines of opporiunity were closed. Our
cmphasis on freeing agriculture from
this image cuts out this line of action.
How rigid should we be in guarding
land from those who are capable of
little more than subsistence living
without the direct benefit of social wel-
fare programs?

Our reason for surveying several lines
of thought on underemployment in ag-
riculture is to point out how compli-
cated a problem can become when the
value question is permitted entry.

Scientific analysis is one thing. Its
transfer into public policy is quite an-
other. Our research methods can line
people up like so many beads on a
string. But the human capacity to be-
have in a complicated value field, in
ways defying the assumptions under-
pinning scientific study, creates a wide
gap betwecn the student of rural affairs
and the rural dweller.

FoLk art and crafts once enriched
rural society. The industrial revolution
and commercialization of art damp-
cned interest in the graphic and plastic
arts and structural crafts. Rural people
eagerly substituted machine-made and
decorated houschold furnishings and
equipment for those produced in the
home or by local craftsmen.

Attics, bascments, barn lofts, and
dumps accumulated the “old stuff’ as
the products of the machine ageinvaded
the rural home. Public auctions scat-
tered it at almost junk prices.

In the event that the ‘“‘up-to-date”
rural person was motivated to decorate
apiece of furniture or cloth, heno longer
needed to resort to his own creativity.
For a few cents a paste-on flower or a
transfer pattern could be purchased.
Modern weaving cquipment dupli-
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cated the intricate patchwork designs
of grandma’s quilts. The rural home-
maker was eager to display items she
bought in a store. They were evidence
of a certain affluence and keeping up
with the times.

In the past generation there has been
a renewed interest, notably among city
people, in these lost arts and the prod-
uctsof their early practitioners. Antique
dealers and private collectors eagerly
sort out the “trash heaps” of rural cul-
ture for specimens of folk art and crafts.
Handmade tools of daily use a century
ago are treasured now in the urban
apartment and suburban home for their
decorative value.

Suburban communities have become
veritable museums of rural material
culture. Dinner bells and kerosene lan-
terns have pride of place in backyard
patios. Shelves groan with the para-
phernalia of 18th- and 1gth-century
farm kitchens.

To THE EXTENT that there is contem-
porary interest in practicing the arts
and crafts, it also is largely urban cen-
tered. Wood carving, ceramics, weav-
ing, furnituremaking, and bread baking
are likely to be part of the avocational
life of the suburban and urban popula-
tion. Farmers and rural dwellers often
are shocked and amazed at the eager-
ness of the white-collar worker to re-
capture the way of life they so willingly
gave up.

This transfer of rustic material cul-
ture and its associated values to the
urban sector is an outstanding example
of clements of a culture shifting from
utilitarian definition to symbolic defi-
nition. The utility of the past becomes
the symbolism of the present. A crudely
hewn grain shovel occupying a place of
prominence over the living room fire-
place in a suburban home is no longer
a grain shovel. It is a symbol. It sug-
gests stability in a mobile age. It links
with a past that is becoming legendary
in our society. Besides, it is economi-
cally a good investment. Neighbors
probably have left standing offers in
the event the owner decides to sell.
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FoLk wmusic has followed the same
path.

The city is the center of authentic in-
terest in the folk song and dance. In
rural communities that continue folk
dancing and interest in folk singing, a
certain commercialism exists. Square
dances are sponsored as moneymaking
ventures. A certain deliberate quality
clusters about folk music groups in ru-
ral communities. When it is urged on
somebody by recreation leaders, youth
workers in rural churches, and others
who make a living at organization
programing, folk music loses its spon-
taneity. It becomes studied. You get
the impression that people are playing
at country life but not really experienc-
ing it.

Tracing a commercially designed
and printed pattern with a tube of
“liquid thread”appears to be a pathet-
ic substitute for the personal creativity
evidenced in the decorative art of our
ancestors. Aluminum trays etched in
trite little patterns of leaves and scrolls
line shelves where once were arrayed
the hearty products of workers in na-
tive clays and pigments. A profession-
ally written country song, backed up
by an electronic organ and activated
by following a numbered chart, is an
example of the pragmatic bent.

The rural community has sold,
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traded, and junked its artistic heritage
in an eager attempt to keep up with the
times. Where it is being restored, there
is commercialism and a certain cven-
ing-class quality. The effect is shallow.
The authentic quality, the organic
relationship, is lost.

The value problem here is not nec-
essarily the idea of holding on to the
past, but one of retaining personal
creativity in a mass-producing age.
What new outlets for the creative arts
in daily life are open to the individual
in a time when we are driven to pro-
fessionalize and mechanize artistic ex-
pression? Home economics and youth
workers need to be especially sensitive
to this problem.

A museuMmLIKE motif is developing in
rural areas in response to urban de-
mand. Farmer museums are springing
up across the Nation. For the price of
admission, one can see a lumber camp,
a country lawyer’s office, an Amish
farm, and a cotton plantation.

Farm wives substitute income from
rooms rented to urban white-collar
workers for the traditional egg money.
In the summer of 1962 a Cleveland
business executive purchased the right
to live on a farm for a week during
the blackberry season. He had not
picked berries for g5 years. He was
willing to pay for the opportunity. The
kitchen was flooded with berries, for
which the farm wife saw no particular
use. She thought the fellow rather odd.
She planned, however, to advertise
berrypicking as an added attraction
the following summer.

The museum quality and recrea-
tional value of rural areas will continue
to increase. It will substantially sup-
plement traditional sources of rural
income. The transformation of selected
aspects of rural life into a venture for
cultural enrichment has significant
noncconomic as well as economic di-
mensions. As authentic rural culture
is used up, a new industry will be born.
We shall manufacture rural culture
for market! This must be done with
wisdom, taste, and responsibility.
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Already deliberate manufacture of
both nonmaterial as well as material
rural culture is taking place in various
sections. American rural culture is
fabricated in foreign lands and ex-
ported to our local rural communities
and urban areas for sale. Amish dolls
carrying a forcign label are part of
farm market displays in southeastern
Pennsylvania. Cowboy hats and boots
made oceans away from the lone prai-
rie are purchased at western stores on
the eastern secaboard.

Because of the splendid march of
agricultural science and technology,
large segments of rural community
resources can be set aside for the kind

‘of need-fulfillment suggested. Values

associated with legitimate human pro-
ductivity and use of natural resources
will need to be adapted to meet these
new market demands. A whole new
array of products {from the rural com-
munity will soon be added to the tra-
ditional list of food, fiber, and minerals.
New meanings will be assigned to
the traditional products, which will
strengthen their position in the market-
place. Our parents would perhaps
have smiled at people purchasing the
right to pick berries. As we move to-
ward an increasingly urban-dominated
society, berry patches will take on
increasing economic significance.

My survey of rural values is far
from comprehensive. I have wandered
wideclyv, sampling here and there areas
that I thought had special significance.

My purpose was not to catalog val-
ues associated with rural life. Rather,
I hoped, through an admittedly limited
perspective, to raise questions that
gencrally go by unprobed in discus-
sions of this sort. My central theme was
that Americans, especially rural Ameri-
cans, were and are a fairly unique
breed in the world of civilized man.

In rural America, perhaps more so
than anywhere, we find the pragmatic
view. Again we spell out its main
features: A tendency to think and act
in the short run of human events; a
belief in the triumph of human in-
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genuity in realizing some measure of
the good life in the here and now; a
tendency toward relativistic thinking;
an undaunted faith in the idea that the
Lord helps those who help themselves.

PeorLE wiTH these themes as guides
built a civilization out of a natural
wilderness in a short span of human
history. Is a civilization such as we
have congenial to the kind of spirit
that built it? This is the question for
our time.

We wonder about the symbolism of
a family sitting around a fireplace in a
thermostatically controlled living room
climate. It would seem at times that
the thermostatic life has been the goal
from the beginning. To build more and
more scnsitive thermostats into our
way of life is viewed as progress.

To what extent is the American
spirit frustrated by its own success?
Here is another worrisome question.

Modern science, technology, and ed-
ucational practices are replacing fate,
faith, magic, and nerve as approaches
to human risk. As I mentioned, cal-
culated judgment and an increasingly
self-regulating technology is every-
where evident. Insccticides, herbicides,
contour farming, old-age pensions,
credit agencies, hay dryers, tranquil-
izers, and zoning commissions are
everyday necessities.

As we conquer one wilderness we
enter another. The wilderness of Na-
ture is nearly harnessed. The rural
dweller no longer tries to attune him-
self with Nature’s rhythms. To the
cxtent that there are natural patterns,
he capitalizes on them or alters them
to meet his interests. Cows freshen over
the year. Fall lambs command a better
price. A regulated flow of produce on
the market is diligently worked at.

I end with questions:

What are the dimensions of the new
wilderncss into which the pioncer
spirit can stake a claim?

In the growing company of compas-
sionate thermostats, where do we turn
to give of ourselves in the interest of
others as well as self?
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Must we be content to play with fire
in the midst of regulated warmth?

THEsE, I would argue, are not straw-
men to be waved aside without a
second look. We seem to be nearing
the end of neolithic man, man the user
of tools in a permanent community.

These are gloomy thoughts? Social
scientists have a reputation for becing
gloomy. I see no cause for gloom—per-
haps a twinge of regret, but not gloom.
The new and as yet uncharted lines
of human endeavor, fulfillment, and
adventure open to the rural community
and agriculture are bound to find men
and women willing to chance it as our
sodbusting ancestors did a century ago.

Rov C. Buck is Associate Director for
the Social Sciences and professor of social
sciences in the Center for Continuing Liberal
Education, College of Liberal Arts, The
Pennsylvania  State  University. He was
formerly professor of rural sociology in the
same insiitution and is a past president of the
American Country Life Association.
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CONRAD TAEUBER

RURAL AMERICANS
AND THE REST OF US

ON E-THIRD of us live in rural areas. The Nation was
largcely rural in the early days, but as population grew the cities and their sub-
urbs received the greater share of the increase. The census of 1910 was the last
to show a majority of the population rural; 70 percent of the population was

urban and 30 percent rural in 1g6o0.

Less than one-third of the 54 million
rural residents live on farms and get at
least part of their livelihood from agri-
culture. Some live in towns and vil-
lages of fewer than 2,500 inhabitants.

Nearly 44 million live in the open
country, in the small, unincorporated
places, along the highways or stream
valleys in settlements that resemble the
line villages of some other countries, or
in scattercd dwellings. But the pull of
the city is not lost on them. Nearly one-
fourth of the total live close enough to
a city of 5o thousand or more to be
included within the standard metro-
politan statistical arca of such a city.
Some of them are farmers, but most of
them look to the economy of the city
and its suburbs for their livelihood.

The words ““rural” and “farm” often
are used as though they are identical.
At one time they were. As recently as
1910, approximately two of every three
rural residents lived on farms, and, al-

though this proportion declined, it was
still more than one-half in 1g40. The
decline of the farm population since
the midthirties has been rapid; in
1960, only about one-fourth of the
rural population was living on farms.

Many rural residents no longer are
engaged directly in agriculture. Some
supply goods, services, machinery,
feed, fuel, fertilizer, or labor to farmers.
Some provide financing, marketing
services, or primary processing of agri-
cultural products and perform the
many activities that are related closely
to farming but no longer arc done gen-
crally on farms or by persons living on
farms, such as hatching chicks, dusting
and spraying, custom harvesting, pack-
ing vegetables and fruit, making butter
and cheese, and slaughtering meat
animals and poultry. Moreover, the
growing specialization of agricultural
production has caused a decline in
barnyard flocks, kitchen gardens, and
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the use of woodlots. The consequence
is that many farmers buy supplies that
once were part of the subsistence pro-
vided by every farm.

The growth of business related to
agriculture has meant a division of
labor between those who produce the
primary product and others who con-
tribute to its production as well as to
its ultimate disposition. This develop-
ment and increases in the productivity
of agricultural workers have led to a
reduction in the number of farmers.

The people of the United States are
not distributed cvenly over the coun-
try’s 3.6 million square miles. A map
of the distribution of population shows
large clusters in the metropolitan
areas. There also are large spaces with
a relativcly low density of settlement;
many of them have been declining in
population. They make up a large part
of that half of the counties that lost
population during the fifties.

North Dakota, 65 percent of whose
population is rural, led in the propor-
tion of the rural populatjon. Mississip-
pi, Alaska, West Virginia, Vermont,
South Dakota, and North Carolina
were not far behind; cach reported
more than 60 percent rural. One-half
of the population of South Carolina,
Arkansas, Kentucky, and Idaho lived
in rural areas.

The South, 41.5 percent of whose
population is rural, is the most rural
region. It includes 42 percent of the
rural population of the United States,
but only about 30 percent of the total
population.

As a result of a substantial movement
of Negroes from the rural areas of the
South to the cities of the North, West,
and South, the proportion of Negroes
living in rural arcas is now lcss than
that of the white population. The high-
est proportion of rural residents for any
major racial group is that for the Indi-
ans; three of every four Indians live in
rural arcas.

During the fifties, when the popula-
tion of the Nation as a whole was in-
crecasing rapidly, the rural population
registered a small decline. It failed to
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share in the national growth, and it
gave up population to the urban areas.

This in part was the result of the
growth of cities into rural territory,
because citics often take over rural
area and rural population as they ex-
pand their boundaries. As urban scttle-
ment spreads, it takes over areas that
formerly were rural. Land generally
is reclassified from rural to urban when
it is taken into subdivisions.

A substantial migration of people
from rural to urban arcas has been
going on throughout our history. It is
a moot point whether the opportunity
to move to the cities or the opportunity
to move West offered the biggest
safety valve for the population pres-
sure that developed in the older sct-
tled areas. The movement to cities
early became the more important one
in terms of numbers of people affected.
The movement to the West in recent
times has been largely a movement to
western cities.

Birth rates in rural arcas tend to be
higher than those in cities. A conserva-
tive estimate is that the rural popula-
tion would have increased by about 11
million persons during the fifties if
there had not been a migration to cities
and if the cities had not spread into
what was formerly rural territory. In-
stead, the rural population gave up
this potential growth of about 11 mil-
lion persons and even registered a
small net decline.

These figurcs arc in terms of the areas
in which people live. Another rural
contribution to the urban segment is
the growth in the number of people
who commute to cities to work and
thus in a sense become a part of the
urban population. Fifteen percent of
workers who live in rural places work
outside the county in which they live;
many of them no doubt work in nearby
cities. In addition, many rural workers
commute to a city in the same county
in which they live.

An outstanding change within the
rural population has been the change
in the farm population.

Thirty-two million persons lived on
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farms in 1g91o. That number had
dropped to 30.4 million by 1930, It
declined to 25.1 million by 1950. It
was about 15 million in 1962.

During the depression years, when
the normal migration from farms to
cities was slowed down and there was
some back-to-the-land movement, our
farm population increascd temporarily,
but the growing demands for man-
power in industry and the service oc-
cupations changed that. The rapid
growth in agricultural productivity
frecd manpower for other scctors of the
economy, and there was a large shift
from agriculture to other activities.

The net migration from farms
amounted to 8.9 million between 1940
and 1950, and between 1950 and 1960
it was only slightly less, 8.6 million
persons. The net migration from farms
during those 20 years was greater than
the net immigration from overseas into
this country during the peak years,
1896--1915. Many of our problems of
rural and urban adjustment in recent
years result from these shifts in the
population.

One consequence of the relatively
high birth rates among farmers is that
the rural population has a larger pro-
portion of children under 15, who
accounted for 33.4 percent of the rural
population but only go.1 percent of the
urban population.

Rural areas also cxceed the urban in
the proportion of persons 15 to 19 years
old. In other words, a larger propor-
tion of their people is in the school and
preschool ages. In the later years, how-
ever, the effects of the migration from
rural areas become apparent, and
there is a relative shortage in each of
the age groups between 20 and 64. The
shortage is especially large in the age
groups that are most mobile—the per-
sons who were 20-44 years old in 1960.
Young adults contribute most heavily
to the migration, as is shown again in
these figures.

The percentage of persons 65 years
old and over in rural areas is only
slightly higher than that of the urban
arcas. The large proportion of children
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brings the average age of the rural pop-
ulation down to about 5 years less than
that of the urban population.

Towns of a population between 1,000
and 2,500 constitute about one-eighth
of the rural population. Some striking
differences exist between the people
who live in small towns and most of
those who live in cities.

The small towns have a relative
shortage of children under 10 and of
adults under 55. They have a relative
excess of older persons, and this excess
is particularly marked for persons 65
and over. The small towns in many sec-
tions continue to provide a place to
which older persons move from the
open country when they retire. In the
small towns, one person in every eight
is 65 or over. Some midwestern small
towns have taken on an even more pro-
nounced retirement function; in Iowa,
Missouri, and Nebraska, nearly one-
fifth of the residents of the small towns
are at rctirement age.

The nonwhite farm population has a
median age of only 1%.4, which is
about 10 years below that for the rural
population as a whole. This group has
a rclatively high proportion of children
and teenagers and a relative shortage
in all other age groups.

Much the same is true of the non-
white population in rural areas but not
on farms, althcugh for this group the
relative excess of children is somewhat
less than in the farm population, and
the average age is 20 years.

Wiilh lower-than-average incomes,
rural people have a disproportionately
large number of children to be educa-
ted. As the children reach adulthood,
furthermore, the probability is strong
that they will move away from the ru-
ral areas in which they were reared.
The better trained persons are likely to
find greater opportunities in cities, and
they constitute therefore a smaller pro-
portion of the rural than of the urban
population. This is particularly true of
the farm population, which has only
about a fourth of its share of the college
graduates.

Nevertheless, rural people have high
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regard for education. One indicator is
the proportion of 16- and 1%-year-olds
who are still in school. For the farm
population, the percentage was 81.8 in
1g60, practically the same as that for
the urban population, and for the rural
nonfarm population it was nearly as
large.

Advanced education, however, nor-
mally means going from country to
city. The return migration is much less
frequent. The traditional view that
country people necd less education
than others was so widespread at one
time that many of the older rural
people had little opportunity to attend
school beyond the eighth grade.

The rapid growth of high schools in
rural areas came in the main after the
First World War. The average number
of years of school completed by persons
25 years old and over is 10.6 years for
the Nation as a whole, but for rural
-areas it is g.2. The people on farms
have a lower average than those living
elsewhere in rural areas.

White rural residents have an aver-
age of 9.6 years of schooling, but non-
white persons have only 6.2 years—
less than eighth-grade graduation. The
averages are especially low for the ru-
ral farm population—8.9 years for
white persons and §.7 years for non-
white persons. These averages have
becn rising and can be expected to
continuc to risc as the older gencration
with its lower educational levels is re-
placed by a younger generation, which
has had greater opportunities to con-
tinue its education through the high
school.

About a third of rural residents live
on farms, but this refers to their place
of residence rather than to their occu-
pational attachment. Sixty-nine per-
cent of the men in the labor force who
live on farms and 26 percent of the
rural farm women in the labor force
reported that their major line of work
was in agriculture. Thus nearly one-
third of the men and three-fourths of
the women in the labor force who live
on farms are not engaged primarily in
agriculture. Some farm operators and
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about one-half of the hired farmwork-
ers do not live on farms. The number
of farm residents who work at nonagri-
cultural jobs greatly exceeds the num-
ber of nonfarm residents who work at
agricultural jobs.

The volume of migration from farms
to nonfarm areas and from rural to ur-
ban areas is largely a matter of the
ability of the urban sector to provide
employment for the young people now
growing up in rural areas. Nearly
twice as many young farm people will
reach their 2oth birthday in the sixties
as therc are older persons who will die
or reach age 65 during the decade.
With the declining needs for man-
power in agriculture, many of these
young people will be looking for jobs
in cities.

The growing specialization of agri-
cultural production and the centinued
trend toward larger units in agricul-
ture are closely related to the large
outmigration that has occurred. I see
no indication that these trends will
not continue and have reason to ex-
pect that a substantial number of per-
sons now living on farms will seek
opportunities elsewhere in the national
economy.

The most productive one-fourth of
the farms in 1959 contributed about
three-fourths of the total product that
reached the market. Many of the other
units represent uneconomic operations
whose total contribution to agricul-
tural production could readily be had
with a much smaller number of units
and of manpower.

There werc 1.6 million farms that
had a gross value of sales of less than
2,500 dollars in 1959. About one-fourth
of them were units on which the opera-
tor was 65 years old and over. They
represent a form of partial retirement.
Their contribution to total sales was
only about 1 percent. Their signifi-
cance lies in the opportunitics for use-
ful work, housing, and subsistence that
they provide to their elderly operators,
most of whom are receiving other forms
of income as well.

The operators of more than 1 million
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of these farms with gross sales of less
than 2,500 dollars receive most of their
income f[rom nonfarm sources, but
carry on enough agricultural opera-
tions to qualify their places as farms.
Their total contribution to the market
"was less than g percent. Like the part-
retirement farms, the part-time farms
often are carried on as supplements to
other sources of income. Whether they
are continued depends largely on the
possibility of finding jobs with enough
income to enable operators to make
the part-time farming operations less
attractive.

The operators of 349 thousand farms
were under 65 years of age and had
gross sales of less than 2,500 dollars.
Farm production was their major
source of income. Agricultural produc-
tion would be hardly affected if they
could be employed in nonagricultural
activities, but retraining and relocation
would present major challenges. Set-
ting the dividing line at gross salcs of
2,500 dollars is arbitrary—many farm-
ers with a larger volume of sales
would welcome alternative employ-
ment opportunities.

One indication of things to come is
the age of farm operators. Farming has
lost much of the attraction it once had
for young men, many of whom lack
the large investment required for a
productive farm of adequate size. Un-
less a significant change comes about,
the number of farm operators will
decline as men now in farming die or
retire.

The average age of farm operators in
1962 was about 50 years, and there
were more operators between the ages
of 45 and 54 than in any other 10-year
age group. Not cnough younger men
have come forward to replace older
farmers, and this has been responsible
for a part of the decline in the number
of farmers. The indications are that
there will be a further decline in the
number of farmers as older men retire
or die.

Farmers on the less productive farms
tend to be older than those on the more
productive farms; the operators on
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farms with gross sales of 2,500 to 5
thousand dollars average nearly 4.8
years older than those on farms with
gross sales of 20 thousand to 40 thou-
sand dollars.

Many of the smaller farms give the
present occupants an opportunity to
use their labor and resources for sub-
sistence or provide a base for substan-
tial off-farm work. As farms, however,
they make little contribution to total
agricultural production, and many of
them are likely to drop out of the farm
inventory when the present operator
can no longer continue farming.

Three of every 10 farmers in 1959
reported that they worked off the farm
100 days or more. They include young
men who are trying to accumulate
enough capital so they can take over a
full-time farm, business and profes-
sional men who carry on highly produc-
tive farming as a sideline, industrial
workers who commute from a farm
which they and their families operate
after normal working hours and on
weekends, farm laborers who live in
the country and producc barely enough
products for sale to qualify their places
as farms, and more like them.

The larger commercial farms are
essentially full-time operations. Only
about 10 percent of the operators of
farms with sales in excess of 10 thousand
dollars reported as much as 100 days of
work off the farm. But one of every
four operators in the group that had
sales of 2,500 to 5 thousand dollars had
this much work off the farm. A little
more than onc-half of the farmers with
sales of less than 2,500 dollars reported
work off the farm to at least this extent.

The possibilities of combining the
operation of a commercial farm with
work off the farm vary considerably by
type of farming. On.fruit and nut
farms, poultry farms, and livestock
ranches, about one-fourth of the oper-
ators report at least 100 days of work
off the farm. Cotton or tobacco farms,
dairy farms, and gencral farms are
much less well adapted to the combi-
nation of farm and nonfarm work.

Income from sources other than the
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farm include not only the earnings of
the operator who also worked off the
farm. They include also any other in-
come the operator may have, such as
pensions, compensation for disability,
or returns from other investments, as
well as the earnings and other income
received by other members of the
family.

Among the larger commercial farms,
those with sales of 20 thousand dollars
and over, only 6 of 100 operators re-
ported in 1959 that the family income
from other sourccs exceeded the valuc
of sales. For the smaller commercial
farms, those with sales of 2,500 to 5
thousand dollars, 27 percent reported
that the family income from other
sources exceeded the value of sales
from the farm.

Altogether, about four-fifths of all
farm operators and their families ob-
tain some income from sources other
than the farm. This applies to about
seven-tenths of the commercial farms
and nearly all of the other farms.

SEVEN percent of the farmers are not
living on the farms they operate, and
a substantial proportion of seasonal
farm laborers do not live on farms.
Most of these nonresident agricultural
workers live in rural areas.

The proportion of nonresident farm
operators is highest on the commercial
farms with the largest gross value of
sales, and is lowest for the commercial
farms with low values of sales. The
type of farm is a major clement in such
arrangements; one-fifth of the live-
stock ranches and one-sixth of the fruit
and nut farms, but only onc-fortieth
of the dairy farms have a nonresident
farm operator.

A small proportion of those who
combine agricyltural and nonagricul-
tural work do so on a scale that pro-
vides relatively high incomes from each
source. For the majority, however, the
combination is one of relatively low in-
come from agriculture with relatively
low income from other sources. The
prevalence of low incomes for families
In rural areas, particularly for those
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who live on the farms, has often been
observed.

Even when allowance is made for
housing and home-produced food and
fuel, the total incomes are still low.
Insofar as values can be assigned to
nonmoney incomes, the amounts tend
to be lower for the smaller than for the
larger farms.

Money income is not the only (and
often not the major) element in deter-
mining whether a person stays on a
small farm or moves from it. For some
persons, the freedom that comes from
being self-employed in an activity that
does not require full-time effort the
whole ycar is an important perquisite
that offsets some disadvantages that
come from lower money income. Some
gain satisfaction from working with the
soil or with growing things. Others
value the relative isolation from neigh-
bors and the ahsence of the crowding
that is usually associated with living in
cities. Security from thc hazards of
periodic unemployment often is cited
as one of the values that hold people on
small farms.

The population of the United States
is now growing by about g million
persons a year. The needs of the econ-
omy and the preferences of individuals
appear to be calling for increasing con-
centration in metropolitan areas. Even
the movement of industry into open
country tends to develop urban settle-
ments in the immediate vicinity and
thus to increase the urban share of the
population. Nevertheless, the rural
population continues to be a large
part of the total.

CoNrAD TAEUBER is Assistant Direc-
tor, Bureau of the Census. He was a mem-
ber of the staff of the former Bureau of
Agricultural Economics in the Department
of Agriculture and, in 1946-1951, a statis-
tician in the Food and Agriculture Organi-
zation of United Nations. The holder of
three degrees from the Universily of Minne-
sota, Dr. Taeuber is coauthor of two books,
Rural Migration in the United States
and The Changing Population of the
United States.



LOUIS J. DUCOFF

OCCUPATIONS

AND LEVELS OF LIVING

OUR cconomic development during the past century
is reflected in changes in the occupational structure of our labor force and the
rural-urban composition of our population. Our agricultural labor force con-
tinued to grow the first 50 ycars of the past century and nearly doubled by 1910,
but it grew at a much slower rate than the nonagricultural labor force, which
had a sixfold increase from 1860 to 1910.

Employment in the nonagricultural
sector in the past 50 years climbed to
two and one-half times that of 1gro,
while agricultural employment de-
clined, first gradually and then faster,
so that by 1962 agricultural employ-
ment amounted to 5.2 million and
represented less than 8 percent of the
Nation’s employed civilian labor force.

A parallel change was a decline in
the relative size of the rural population
and in the absolute and relative sizc
of the farm population. The urban
population of the United States was
70 percent and the rural population
was 30 percent of the population in
1g60. An increasing proportion of the
rural population resides in rural non-
farm arcas, and a declining proportion
lives on farms.

These changes have been part of our
historical economic development and
could not have taken place were it not

for revolutionary changes in the pro-
ductivity and efliciency of our agri-
cultural plant, which ycar by year has
set new records in productivity per
man-hour of labor and in aggregate
production, more than enough to mect
the neecds of our growing population.

We should take a closer look at the
effect our economic development has
had on the occupational structure and
levels of living of the rural population
and the extent to which all sectors of
population have shared in the gains in
level of living.

First is the fact that the rapid growth
of cities has meant a rclative but not
an absolute decline in the size of the
rural population. The rural population
in 1910 was 50 million. The rural pop-
ulation numbered 54 million in 1960.
The sharp drop occurred in the farm
component of the total rural popula-
tion—from g2 million in 1910 to 14.5
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million in 1962; g1 percent of the de-
cline occurred after 1940.

We can summarize the trends in the
rural labor force in terms of occupa-
tion and industry. The occupational
classification relates to the kind of work
people do (carpentry, plumbing, and
farming, for example). The industry
classification relates to the type of es-
tablishment in which a person works
(for example, furniture factory, cloth-
ing store, construction firm).

Among the 54 million persons living
in rural areas in 1g6o, 18.2 million
were in the civilian labor force (the
employed and those who were unem-
ployed and looking for work). The size
of the rural labor force in 1960 did not
differ greatly from that in 1g50, but
because of the substantial increase in
the urban labor force the proportion
that the rural comprised of the total
labor force dropped from 31.6 percent
in 1950 to 27%.2 percent in 1960.

With the sharp decline in farm pop-
ulation and agricultural employment,
the occupation and industry mix of the
rural labor force has changed greatly.

Farmers and farm laborers are no
longer the largest occupational group
among workers living in rural areas.
Nearly one-half of the rural employed
in 1940 were farm operators, farm
managers, or farm laborers. Only one-
fifth were in the agricultural occupa-
tions in 1960.

The skilled and semiskilled indus-
trial workers have surpassed the farm
occupations as the most numerous
class. More than 5.5 million craftsmen,
foremen, and operatives were resident
in rural areas in 1960, compared to a
little more than 3.5 million farmers
and farm laborers. The white-collar
occupations had about 4.8 million
workers and thus also were more nu-
merous than the number of rural per-
sons in farm occupations.

Manufacturing, the single most im-
portant industry group, accounted for
4.2 million rural persons, or 24 percent
of the total, compared to 3.8 million
persons, or 22 percent, in agriculture in
1960. A decade earlier, agriculture ac-
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counted for twice as large a proportion
of the rural labor force as did manu-
facturing—g6 percent and 18 percent,
respectively. Wholesale and retail trade
establishments comprised in 1960 the
third most important industry group
of the rural labor force. Establishments
engaged in professional and relatecd
services were the fourth largest group.

Manufacturing industries increased
their employment of rural persons by
nearly goo thousand during 1950-1960,
a gain of 27 percent. This percentage
incrcase was one and one-half times
greater than the one in manufacturing
employment among urban residents.

Large absolute and relative increases
during the decade also occurred among
rural people employed in professional
and related services, wholesale and
retail trade, finance, in insurance and
real estate, and the other categories of
industry.

Employment in agriculture, as I indi-
cated, declined sharply between 1950
and 1960. Reductions also occurred
in employment in the other extrac-
tive industries, mining, forestry, and
fisheries, which employ mostly rural
residents. The drop in mining was quite
substantial, 234 thousand rural persons
or a decline of 40 percent from 1950 to
1960, mainly because of the drop in
coal mining.

The changes in occupation and type
of industry during the decade in the
rural labor force were like the change
that occurred among city people,
among whom the greatest relative
gains occurred in the occupations con-
nected with professional, technical,
and distributive services. Neverthelcss,
rural people are still relatively more
numcrous in the skilled and semiskilled
groups among occupations that require
less education and formal training, but
the differences between urban and rural
occupational profiles are lessening.

Thus we arc devcloping an increas-
ingly more urbanlike occupational
structure among rural people. In view
of the gencrally higher incomes ob-
tained in nonagricultural occupations
than in agriculture, the effect of these
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shifts has been to increase average in-
comes among rural families and to
raise their levels of living.

A s1GNIFICANT trend in the rural pop-
ulation between 1950 and 1960 was
the growth of the labor force living in
rural nonfarm areas as compared to
the decline of the labor force living on
farms. This, of course, follows from
the fact that the farm population has
dropped sharply while the rural non-
farm population has gone up.

The civilian labor force in the rural
nonfarm population increased from
10.4 million in 1950 to 13.4 million in
1960, but the labor force in the farm
population fell from 8.1 million in 1950
to 4.8 million in 196o0.

A part of this large drop in size of
the rural labor force is due to the more
restrictive definition of farm popula-
tion adopted in 1960, but a large part
of it is due to thc actual declinc in
number of farms, farm population, and
agricultural employment.

The major distinction in the occupa-
tional distribution of the rural nonfarm
as compared with the farm labor force
is the preponderance of employment
in agriculture among farm residents
and the very small percentage engaged
in agriculture among rural nonfarm
residents. Only about 7 percent of the
rural nonfarm labor force in 1960 were
engaged in farming occupations, and
this percentage was about the same as
in 1950 and 1940. Thus, more than go
percent of the labor force living in
rural nonfarm areas customarily have
been cmployed in occupations other
than agriculture.

Most of the gainfully employed
members of the farm population have
traditionally been engaged in farming,
but this situation has been changing
over some decades, and the changes
have become progressively more rapid
in recent years. Thus, of the employed
population living on farms in 1960 only
6o percent were engaged in agricul-
ture and 40 percent in nonagricultural
occupations. Agriculture accounted for
70 percent in 1950 and necarly 8o per-
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cent in 1940. The proportion of the
cmployed population living on farms
and working in nonagricultural occu-
pations thercfore doubled between
1940 and 1960.

LET us examine a little more closely
what has been happening to agricul-
tural employment.

The number of persons employed in
agriculture between 1950 and 1g6o
dropped 24 pcrecent, from 4.5 million
to 5.7 million, according to estimates
of the Department of Labor. Further
decreases in 1961 and again in 1962
cut agricultural employment to 5.2
million. The agricultural labor force
is now no larger than it was shortly
after 1850, more than 100 years ago.
The decline since 1950 has been great-
est among farm operators themselves,
following the sharp drop in the number
of farms.

The decline in unpaid family work-
ers has been roughly proportional to
the decline in total agricultural em-
ployment. Among hired farmworkers,
however, there has been no clear, per-
sistent trend in either direction since
the cnd of the Second World War.
Thus, because of the decline of farm
operators and unpaid family workers,
the relative importance of hired farm-
workers has increased, rising from ap-
proximately one-fifth of the total agri-
cultural employment shortly after the
war to onc-third by 1962.

The agricultural employment has
dropped in every region of the country.
The South, however, experienced the
largest absolute and relative drop; by
1960, the South accounted for only 40
percent of total agricultural employ-
ment in the United States, compared
to 52 percent in 1940.

In view of the extensive mechaniza-
tion on farms since 1940 and the sharp
decrease in labor requirements and la-
bor input in agriculture, it seems rather
surprising that employment of hired
farmworkers has shown little change in
numbers since the end of the war.

Apparently the effects of mechaniza-
tion and other laborsaving practices on
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the employment of hired farmworkers
have been counterbalanced by the in-
crease in the number of farms with a
value of sales of 10 thousand dollars
and more. These farms are the princi-
pal employers of hired labor, and they
increased from 484 thousand in 1949
to 795 thousand in 1959. Farms of that
size accounted for 83 percent of the
total expenditures for hired labor in the
United States in 1959.

Changes in the level of living of farm
and nonfarm families have come about
partly because of the differences and
changes in occupational patterns that
I have discussed.

Various indicators influence or re-
flect the economic and social well-
being of rural families. Among them
are income, the possession of certain
goods, the extent of educational attain-
ment, and the availability of health
services.

Median family money income in-
creased about 8o percent between 1950
and 1960 in each of the three residence
categories. A rise in living costs ab-
sorbed a part of the increase. The real
increase in median family income for
the United States was 50 percent, after
adjusting for changes in the Bureau of
Labor Statistics Consumer Price In-
dex. The median money income in
1959 of farm families of 3,228 dollars
was about two-thirds of rural nonfarm
and a little more than one-half of ur-
ban families. These relationships were
practically the same a decade earlier,
although at lower income levels.

Nearly a third of all rural farm fami-
lies had incomes of less than 2 thousand
dollars, compared with less than a fifth
for rural nonfarm and only one-tenth
of the urban families. The proportions
of families with less than 2 thousand
dollars income had declined by one-
half or more in the urban and rural
nonfarm areas. Among farm families,
the proportion of low-income families
did not decline so much.

While farm families in 1959 com-
prised only 7 percent of all families in
the United States, they had 18 percent
of all families with incomes of less than
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2 thousand dollars. Thus, while sub-
stantial economic progress was made
by all sectors of the population, farm
and nonfarm, the wide differentials be-
tween the farm and nonfarm sectors
continued to persist.

We should note that family income
in the South in 1959 was substantially
below that of the other regions—about
4,500 dollars, as against 6 thousand
dollars in the rest of the United States.
In both 1950 and 1959, about one-
third of all families and more than 45
percent of all low-income families lived
in the South.

In view of our interest in occupa-
tional patterns, we may also note the
income differentials among major oc-
cupational groups. Of the 11 major oc-
cupational groups, farmers ranked the
third lowest in 1961, farm laborers next
to the lowest, and private household
workers (mostly domestic servants) the
lowest.

BESIDES current income, measures of
level of living usually include data on
the facilities available to families—
such as television sets and telephones,
automobiles, homefreezers, and hot
and cold water in the house—which
can serve, with some reservation, as
partial indicators of level of living.

The ownership of television sets be-
tween 1950 and 1960 has grown re-
markably among all groups, rural and
urban. Only 3 percent of the rural
farm households had television sets in
1950; 8o percent had them in 1960.

Almost all urban housing units but
only two-thirds of the farm homes had
hot and cold water in 1960, although
the proportion of rural farm housing
units equipped with hot and cold water
more than doubled in 1g950-1960.

By 1959, almost all farms were elec-
trified; 8o percent had automobiles;
two-thirds had telephones, and more
than one-half had homefreezers—al-
most five times the proportion report-
ing homefrcezers in 1950.

Thus, as far as the possession of these
facilities reflects level of living, marked
improvement can be seen in the past
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decade, partly because families had
more money to buy them.

An index developed in the Depart-
ment of Agriculture based on data of
the census of agriculture to indicate
variations in the level of living of farm
operators by counties shows a substan.-
tial rise from a county average of 59in
1950 to 100 in 1959. The index brings
to light marked geographic variations.
For example, in both 1950 and 1959,
the South ranked lowest on the index
and the West ranked highest.

Our information on the educational
attainment of the adult population
(persons 25 ycars old and over) sug-
gests that the differences favoring the
urban population in 1950 had per-
sisted and in some instances widened
by 1960. For example, in 1960 half of
the adults in the farm population had
completed 8.8 years of schooling—a
gain since 1950 of only 0.4 of a year in
the median grade completed; whereas
the median years of school completed
by the urban population of 11.1 in
1960 rose by practically a full ycar
since 1950.

Inboth 1950 and 1960, the adult farm
population contained the highest pro-
portion of individuals who may be
characterized as functionally illiterate
(those with fewer than 5 years of school
completed) and the lowest proportion
of high school graduates. The propor-
tion of farm high school graduates in
1960 was considerably below that for
urban residents 10 years earlier.

Nevertheless, the decade did record
educational progress in the farm as
well as in the nonfarm population,
The proportion of adults with at least
a high school education has increascd,
and the proportion with very little
schooling has dropped.

The future looks still more promis-
ing. Particularly noteworthy is that
the proportion of farm youths of high
school age enrolled in school increased
substantially between 1950 and 1960
and reached the level characteristic of
the urban population.

A few comments on health facilities:
Despite the rapid acceptance of health

23

insurance prograrms, the proportion of
the farm population covered by health
insurance is substantially below that of
both the urban and rural nonfarm.
Only about 4 of 1o farm persons but
more than 7 of 10 urban persons were
covered by hospitalization insurance in
1959. Also, proportionately fewerhealth
facilities are available to rural residents
than to persons in or near metropolitan
arcas. Partly because of rapid popula-
tion growth, there was little difference
in the ratio of physicians to population
in 1949 and in 1959, but in both years
the rural areas were at a substantial
disadvantage compared with the met-
ropolitan areas.

WHEN WE discuss occupational and
level-of-living changes, we are dealing
with the effects of extremely broad and
pervasive forces, concerning which
short-range projections are not very
meaningful and long-range projections
are hazardous.

Science and technology in agricul-
ture have brought about a sharp polar-
ization in income and competitive
position between farms that are of ade-
quate size to permit efficient family
management and an adequate level of
family income and farms of inadequate
size.

In the readjustments that have been
occurring in agriculture, the family
commercial farms of adequate size have
been increasing at an accelerated rate
since 1950. Farms with gross sales of
less than 1o thousand dollars and par-
ticularly those with less than 5 thousand
dollars of gross sales have been steadily
decreasing in numbers, and their rate
of decrease has also accelerated. Such
adjustments will continue, and bring
further reductions in the total number
of farms, butwith an increasing number
and sharp gain in the relative impor-
tance of the family farm of adequate size.

Aside from hired farm employment,
which is concentrated very heavily on
the farms with gross sales of more than
10 thousand dollars, the size of the total
agricultural labor force and of the farm
population is determined principally
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by what happens to the ncarly 8o per-
cent of the farms that in 1959 had sales
below 10 thousand dollars. There can
be little doubt as to the continuing de-
crease in their number, with a conse-
quent downward movement of farm
population and agricultural employ-
ment. By 1965, agricultural employ-
ment (as measured by the labor force
series of the Department of Labor) may
decline to about 4.5 million, and by
1970 to around 4.0 million, if recent
trends continue.

We should also bear in mind that
future reductions in agricultural em-
ployment, as measured by the Depart-
ment of Labor, will reflect as in the
past increasing prevalence of part-time
farming. The proportion of farm oper-
ators with more than 100 days of off-
farm work hasrisen steadily; g0 percent
of all farm operators were in this cate-
gory in 1959. (Many of them do not
report farming as their chief occupa-
tion and therefore are not counted in
agricultural employment.)

Some general observations are in
order.

We can be fairly sure of a continued
high rate of total population increase
for some decades to come.

The trend toward further urbaniza-
tion for all practical purposes is irre-
versible, and a further shrinkage of the
rural proportion is quite certain. The
absolute size of the rural population,
however, may not drop significantly
below current level. Thus, for example,
should the rural proportion decline at
the rate of the past 40 years, then by
1980 only 20 percent of the population
would be rural, compared with g0 per-
cent in 1g60. But this 20 percent would
still be equal to at least 50 million
people under the several projections of
total population.

If our assumption as to the future
size of the rural population is tenable,
the decrease foreseeable in the farm
population and its labor force will be
offset by incrcases in the rural nonfarm
population.

The occupational and type-of-indus-
try attachments of the rural nonfarm
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population characteristically have been
much more like those of the urban pop-
ulation than of the rural farm popula-
tion. With declines that have occurred
in mining and some other industries
that have typically employed rural
dwellers, the rural nonfarm and urban
labor forces are tending to become ever
more similar.

As I have indicated, the farm popu-
lation has also become increasingly
diversified in its occupational and in-
dustrial attachments. Nonfarm occu-
pations already claim 40 percent of the
farm population who are gainfully
occupied, and this proportion has
shown a steady upward trend, which
is likely to continue.

The national trend of greater par-
ticipation by women in the labor force
also has reflected itself in the case of
women living on farms. Thus, of all
girls and women 14 years of age and
over living on farms, the proportion
who are in the labor force has risen
from 12 percent in 1940 to 16 percent
in 1950 and to 23 percent in 1960, and
the proportion employed in nonfarm
occupations (75 percent in 1960 and 60
percent in 1950) has risen. The pro-
portion of workers among farm women
in 1960 was considerably lower than
among urban women (37 percent) and
rural nonfarm women (29 percent).

Should employment opportunities
available to farm women expand, an
increasing number of them would un-
doubtedly take jobs.

The technological revolution in agri-
culture that has so drastically reduced
labor requirements and increased pro-
ductivity per worker is thus freeing an
increasing proportion of individuals in
farm families for employment outside
of agriculture. For some it has meant
migration to rural nonfarm or urban
areas. For others it has increasingly
become a matter of commuting to their
jobs, while continuing to live on farms.
Thus the distinctions in occupational
and living patterns between the rural
and urban population and between the
rural farm and rural nonfarm segments
are rapidly diminishing.
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The adjustments that still need to
take place with respect to half or more
of the farms and the people on those
farms with units that are too small to
provide a minimum adequate living
from agriculture are of grcat magni-
tude and involve a long-term process
of development of human and physical
resources.

THE saME THING may be said for
substantial segments of the rural non-
farm population. Some of these rural
nonfarm people were previously classi-
fied in the farm population under a
somewhat less restrictive definition of
farm population used before 1g60. It
is therefore well that the Rural Arcas
Development program does not draw
sharp distinctions between rural farm
and rural nonfarm low-income pcople
who have had common problems of
inadequate employment opportunities
and, under cxisting conditions, an
madequate potential for development
of their human and physical resources.

Nevertheless, it is well to recognize
the more acute and special nature of the
problem confronting the low-income
farm familics and their heavy concen-
tration in some areas. The information
presented indicates that while progress
has been achieved in the improvement
of levels of living of farm families gen-
erally and further progress may be an-
ticipated, there are still wide discrep-
ancies, not only in income between
farra and nonfarm families but also in
educational preparation, health facili-
ties, and othcr measures of general
well-being.

The farm population has a dispro-
portionate number of its pcople among
the poorly remunerated, the poorly ed-
ucated, and the underprivileged. The
agricultural wageworkers, by and large,
have a more precarious and less ade-
quate level of living than many low-
income farm-operator families.

The importance of agricultural wage-
workers to the operation of our highly
productive sector of commercial agri-
culture is too obvious to need any spe-
cial reiteration. Hence their needs and
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well-being should be fully considered
in such programs as Rural Areas De-
velopment, manpower training and
development, or other programs de-
signed to expand opportunities and
raise the level of living.

We know that the requirements of
the economy in years ahead will make
necessary a well-trained and well-edu-
cated labor force. Those with limited
education will be at a considerable dis-
advantage. The importance of in-
creased investments in basic education
and the continuous raising of the level
of education of rural youths cannot be
overstressed.

Meeting the needs for higher levels
of basic educational attainment and
for training and retraining of rural and
urban workers in skills that are cur-
rently and prospectively in demand are
problems of national proportions that
can be expected to continue to receive
increasing attention.

Louss J. Ducorr is Chief, Farm Popu-
lation Branch, Economic and Statistical
Analysis Division, Economic Research Serv-
ice. He joined the Department of Agriculture
as a junior agricultural economist in 1935.
Dr. Ducoff is the author of a number of
publications about agricultural labor, and in
1953 he received the Department’s superior
service award.
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THE EXURBANITE:

WHY HE MOVED

PEOPLE move beyond the city limits to escape the
insecurities of city life, to recapture a romantic ideal, to cut the cost of living, or
to get a better place for their children. So they say. Sometimes their motives
are not put into words, even in their own minds. The reasons for making this
great change in life, whatever they are, have much to do with the families’
adjustment to suburbia, determine how long they stay there, and give an
enlightening view of what is happening to cities and to people.

Some parents move to the suburbs be-
cause they want to rear their children
in more healthful surroundings and a
better moral climate, away from city
streets, city playmates, the artificiality
of urban life, and the temptations that
companions of differing social back-
grounds and standards may place in
their way. Suburbs offer more place
for play and creative activity.

Children need a chance to spread
out more than they can in city apart-
ments, to have their own rooms, and
to have a dog or a cat. The parents
themselves get more privacy, and the
father can have a workshop.

Educational facilities also are com-
pelling reasoms. New bhuildings sug-
gest an up-to-date educational system
that will prepare children to mcet the
challenges of the changing world.

Parents expect that their children
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will be studying and playing with the
“right” kind of youngsters.

The homey virtues of rural life appeal
to many exurbanites, many of whom
have rural backgrounds or are only a
generation or two removed from the
land. Those who were born in the coun-
try recall their childhood, forget the
less pleasant aspects, and devclop a
longing for the open spaces, the green
sod, the clear skies, fresh air, and sun-
shine. Others have heard about it from
their parents, or remember summers
spent on the farm, or have read Words-
worth, Goldsmith, Robert Frost, and
other romantic poets.

In their mind’s eye they see an idyllic
small community. Neighborly relations
will replace the complexities of urban
individualism. A more leisurely pace,
less crowded living conditions, and the
face-to-face relations in the small subur-
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ban neighborhood will be much better
than the anonymity, coldness, and im-
personal character of the city. Clothes
will be more casual, personal habits
more informal, and friendships more
lasting. The smalltown way oflife brings
government closer to people and may
increase their participation in it. Neigh-
bors, not political bosses, make the de-
cisions that determine local policies and
services—at least in theory.

The suburb also beckons the status
seekers as a symbol of affluence, pres-
tige, and what Madison Avenue calls
gracious living. It affords a change of
mental clothing for the entire family.
The working woman can become the
lady of the house. The breadwinner
can join the country club. Music les-
sons and horseback riding for the chil-
dren may complete the transformation.
When a distance of 20 miles separates
homeand job, status barriers are easily
broken. Suburban life has become the
American ideal.

Pervasive changes in the daily rou-
tine of most urban jobs also are behind
the swelling current of exurbanites.
There is a monotony in specialized
urban employment. Few jobs carry the
reward of creative accomplishment.
Unlike the farmer, the artisan, and the
artist, whose labor can be seen, most
persons in the urban labor force do not
have a direct interest in the fruits of
their labors. As a suburbanite, the
urban worker can engage in activities
that produce tangible evidence of his
usefulness. His garden, lawn, workshop,
and home improvements give him a
chance to make things that others will
see and appreciate. He hopes that sub-
urban activity will compensate for the
frustration of his job in the city.

The do-it-yourself craze flourishes in
the suburb. Mechanical gadgets may
not fit into a city apartment, but they
fill the basements and garages of the
suburban ranch home. The powersaw,
drill, and lawnmower vie with the auto-
mobile and the boat in the affections
of the exurbanite male.

Suburban homes are seldom com-
pleted. A dormer window, a rccreation
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room, an extra bedroom, a larger ga-
rage, or a utility room in the breezeway
are projects the exurbanite undertakes.
Meanwhile, the normal painting and
papering work must be done. Land-
scaping is an endless undertaking. A
flower or vegetable garden, an outdoor
fireplace, a swimming pool, or a rock
garden consumcs spare time.

Some exurbanites hope to find more
economical living conditions in the
suburbs. They believe that they can
get more mileage from country dollars
than from city dollars. The pressures
for expensive living are less in rural
areas. A reduction in clothing costs,
entertainment expenses, medical bills,
and most service costs more than make
up for the added expenses of transpor-
tation.

A few subscribe to the chicken-farm
myth. They hope that a small vege-
table garden, a few chickens, some
fruit trees, and perhaps a cow will
enable them to reduce food costs to a
minimum. They are confident that
these ventures into agricultural pro-
duction will provide healthful excrcise,
useful activities for their children, and
a better, if not a cheaper, table.

The availability of housing at mod-
erate prices is responsible for a large
part of the suburban trend. Before the
Second World War, most homes were
built one at a time for their owners.

The economies of mass production
have led to housing developments in
which many homes are built at the
same time and then offered for sale.
Space for a large housing development
scldom is available within the city
limits, and developers have invaded
the hinterland, where they have found
land at reasonable prices with lenient
zoning regulations and building codes.

Prospective homeowners from the
city are attracted to these suburban
developments, and they have shown a
willingness to commute long distances.
Commuting patterns were revised
drastically during the war. Wartime
jobs expanded normal labor market
arcas, and wartime housing shortages
ccmented this pattern. Today a family
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does not hesitate to select a home many
miles from the place of employment.

The relatively low cost of homes in a
housing development and the favor-
able financing plans that are now
available have enabled apartment
dwellers to afford a home in the coun-
try. Lunchpail suburbs have come into
being, and blue-collar and white-collar
workers compete each morning and
evening on the highways leading to the
city.

Migration in the past was tied to
economic opportunities, but now most
exurbanites are looking for homes, not
jobs, in rural communities. They ex-
pect to work in the city, although a few
and perhaps a growing number of ur-
ban residents are attracted to suburbia
because of employment opportunities.

All suburbs provide some jobs, and
many suburbs are gradually becoming
satellite cities. The process takes this
form: After the first wave of new fami-
lies, a number of essential services are
provided. Schools, churches, stores,
and other basic commercial establish-
ments are built. Then come more
specialized shops and services. Shop-
ping centers begin to duplicate the
downtown city services. Physicians and
dentists move nearer their patients.
Medical specialists establish clinics in
the area. Soon there is a succession of
new establishments ranging from
beauty parlors to funeral parlors. Small
manufacturing plants and research
laboratories begin to tap the suburban
labor market, and soon the suburb has
become a miniature city. This entire
development increases the number and
variety of jobs available in the suburb.

Many oF THE problems encountered
by exurbanites in their new environ-
ment may be traced to the reasons
that prompted their move.

Some fled the city only to find there
was no escape from urban influences.
Others, attracted by the romantic ideal
of rural living, discovered that the
ideal state eluded them in the suburb.
Very likely their expectations were un-
realistic in the first place.
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The truth is that suburbs are part
of the metropolitan complex. They are
dominated by the central city. Life in
the suburb is largely urban life; only
a few traces of rural living remain. An
exurbanite retains many urban ties.
If his office is in the city, the part of
his life that is job oriented also remains
there. He docs not immediately sever
connections with his urban friends. He
returns to the city for athletic and cul-
tural events and many specialized
services. His attitudes and values, as
well as those of his suburban neighbors,
are urban. His loyalties are divided
between city and suburb.

The rural ideal he hoped to capture
is elusive.

Urban customs and urban values
usually invade the suburb long before
the exurbanites do. Face-to-face rela-
tionships do not develop easily, par-
ticularly at first. There is a ravine
between newcomers and oldtimers; the
newcomers are drawn from such a
diverse set of backgrounds that com-
mon interests remain hidden. The
insecurity and anonymity that plagued
him in the city follow him to the sub-
urb. A roomy lot can insulate him from
neighborly contacts as effectively as a
crowded apartment house.

Exurbanites who fled the city to
strengthen family ties may find that
dispersive forces in the suburban life
have weakened life within the family.
In the suburban family, mothers live
in one world, fathers in another, and
their children tend to seek a third
world. The breadwinner becomes a
nightly visitor to the home. The mother
must maintain the home, do the work
of both mother and father, and some-
how retain her own personality. In
the process, the children gravitate to
their peer groups, from whom they
receive recognition and a system of
values. Parents complain that they
have less time to spend with their
children than they had in the city.
Suburban life not always has fostered
closer family ties; often it has made the
ties more tenuous.

The do-it-yoursell movement, a part
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of the suburban trend, also has its
shortcomings. The workshops, the bar-
becue pits, and the swimming pools
require time as well as space, and time
soon becomes precious. The father who
undertakes house painting and plumb-
ing repairs is usually a slow and ineffi-
cient worker. He soon finds that huge
chunks of his leisure time have been
preempted by household chores. His
hobbies and avocational interests take
on the urgency of regular work.

His wife may discover there is little
time for gracious living in a suburban
setting. The second car that was to
take her to afternoon teas and bridge
clubs may become her prison. She is
continually on the move. Her children
must be driven to school, the homes of
friends, the doctor and dentist, the
movies, the park, and the playground.
Meanwhile, she has trips to the super-
markets, the shopping centers, the
downtown department stores. Her hus-
band has become a handyman; she has
become a chauffeur.

ONLY A FEW exurbanites find that
they can take an active role in the
local government. The oldtimers man-
age to remain in power long after their
numerical superiority is lost. In most
rural communities, active participa-
tion in local government affairs is time
consuming and thankless. Newcomers
want and obtain few elective offices.
One exception is the school boards, on
which many exurbanites serve. Else-
where, the exurbanite is content to let
someone else worry about local politics
and local government.

Most of the conflict with the rural
community is in public services.
Exurbanites hope to obtain the ad-
vantages of rural living without sacri-
ficing the comforts and conveniences of
urban life. The newcomers are ac-
customed to urban services; the old-
timers are satisfied with the status quo.
Roads, schools, police and fire protec-
tion, sidewalks and street lights, trash
collections, planning and zoning, in-
dustrial development, water supply,
sewage, and health services can be-
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come points of disagreement. Many
suburban communities with a nonin-
dustrial tax base cannot afford the
kind and quality of services provided
in the city. The rural resident dislikes
to pay for services that he has never
had and never wanted.

Commuting is a special problem. A
large part of the time granted by a
shorter workweek is spent traveling
between residence and place of work.
The early rising, the hasty breakfast,
the long ride to the city, and the re-
turn late in the day become tedious
and upsetting. New roads at first may
relieve the congestion, but thev also
attract developers and a new stream
of exurbanites. Highways often breed
highways.

The commuter has little time to
spend with his family and even less for
the community. He becomes a week-
end resident. He neglects local clubs,
organizations, and activities, and his
acceptance as a member of the com-
munity is delayed or prevented. Much
of the conflict hetween oldtimers and
newcomers can be traced to differences
in their timetables.

Most of the problems faced by ex-
urbanites fortunately are being sclved.
Not all their dreams about country
living have come true, but many have.
The exurbanites usually are young
people with enough enthusiasm and
resilience to meet success and failure.
They are developing a new way of life
in the United States. They are the
pioneers of the 20th century.

Warter C. McKAIN, Jr., is professor
of rural sociology in the University of Con-
necticut in Storrs. Dr. McKain is the
author of a number of bulletins and articles
concerned with suburbanization. He has
undertaken an extensive survey of the impact
of the Connecticut Turnpike on the social and
economic life of eastern Connecticut. Dr.
McKain became acting director of the In-
stitute of Gerontology at the University of
Connecticut in 1961. He worked in the
United States Department of Agriculture

Jrom 1938 to 194y.
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YOUNG PEOPLE

AND THE NEED FOR PLANNING

MANY economic changes before 1970 will affect the
choices of occupations of young people, the number of available jobs, and the
kinds of jobs that promise the greatest opportunity. Rural boys and girls partic-
ularly will have to anticipate how the changes will affect them and the choices

they must make.

A rural youth will still find, however,
that he must choose at various stages
between further schooling and an im-
mediate job, just as he does today.

As he reaches the teens and nears
adulthood, this one basic choice will
confront him in many forms—whether
to complete the final years of high
school or drop out of school and go to
work; whether to take the mathematics
and language courses specifically re-
quired for college entrance; whether to
explore the possibilities of technical
courses at a ncarby junior college;
whether to do postgraduate work to-
ward an advanced degree.

Each of the decisions he makes will
shape his future job and will expand or
limit his opportunities.

By 1970, there will be nearly one-
third more young people than there
were in 1961 in his age group (16-24
years) making such decisions. Nearly
32 million young persons will be enter-
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ing the labor force or getting addi-
tional education. At 1961 levels, about
38 percent of these youths in 1970 will
be enrolled in schools. That will mean
a school population about 4 million
greater than the number of 16- to 24-
year-olds enrolled in high schools and
colleges in 1963.

Migration from farm to city during
the 1960’s may change the distribu-
tion, but we cstimate that about g mil-
lion of the g2 million persons 16 to 24
years of age in 1970 will be rural farm
youths. An additional 7.8 million will
be nonfarm youths who live in small
towns or in farming areas that are
classified as rural nonfarm. Rural non-
farm youths f{requently attend the
same consolidated schools and find em-
ployment in seasonal agricultural jobs.
Many of the same factors that affect
rural farm youths also influence the
occupational choices of rural non-
farm young people.
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Most of the young people who did
not complete high school in 1961 faced
bleak employment prospects and an
unpromising future in the labor mar-
ket. Unemployment was greater among
workers who did not finish high school
than among those who did.

The situation for high school drop-
outs will probably be worse by 1970.

If a rural youth in 1970 decides to
drop out of high school and enter the
labor force, the same kinds of job
opportunities will be available to him
as in 1961, but the jobs requiring little
or no training will be relatively less
plentiful.

Dropouts who were employed in
October 1961 did not have much op-
portunity to obtain the better paying
and more attractive jobs. For example,
fewer than 10 percent of the dropouts
held clerical jobs, compared with
nearly 40 percent of those who had
finished high school.

Nobody can overstate how important
it is to young people to get the basic
skills and abilities that will be needed
in tomorrow’s world. Yet a survey
in 1961 disclosed that proportionately
fewer students from farm families than
from other households attended college
or made plans to do so by taking col-
lege preparatory courses in high school.

Today many young people growing
up on farms or in small towns and
rural districts can no longer expect to
earn a good living by staying in their
home areas. Approximately two-thirds
of the net migration from farms during
1950—1960 consisted of young people
under 20 years of age or those who
reached age 20 during the decade. In
some rural agricultural counties, the
exodus of young people has so reduced
the proportion of young people that
deaths cxceed births.

These changes in the farm popula-
tion have occurred simultaneously
with so many dramatic technological
changes that few people growing up
today can measure their significance.
Onc good measure of the increasing
productivity of American agriculture
is the estimate that on the average
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each farmworker in the United States
now produces enough for his needs and
those of 26 or 27 other consumers.
Nearly one-half of this gain in pro-
ductivity has come since 1945.

While this represents a major asset
in any summary of our total economic
gains, the situation is not entirely reas-
suring. Research on ways to increase
agricultural productivity often brings
new mecthods and machines that re-
quire a heavy capital investment and
reduce the nced for farmworkers.

The amount of capital required to
financc farmownership will keep many
rural boys who have not inherited
farms from even considering the possi-
bility of working their own farms. The
capital investment required for pur-
chasing modern equipment may dis-
courage other youths from retaining
farms they inherit.

Agricultural economists have esti-
mated that for the whole country not
more than onec person in ten now born
on a farm can expect to get enough
money from farming to live by mini-
mum American standards. In this
rich Nation, many will continuc to earn
agood living by supplying food and
other agricultural products to Amer-
ican consumers and to the people in
other lands, but thc number of farm
youths who can anticipate such a
career will continue to decline.

To own and manage a farm today
takes not only money to invest in land
and machinery but business ability and
technical knowledge as well as the tra-
ditional agricultural skills. The land-
grant colleges prcpare many young
people for careers in many types of
specialized farm management. They
also offer training in sales and service
occupaticns in which farmers arc the
customers or suppliers. In his day-to-
day dealings with farmers, a graduate
of such coursecs who has a farm back-
ground has an advantage.

Some owners of farms that are too
small for profitable farming may be
able to continue to live on the farm and
supplement their income by develop-
ing vacation facilities for city people.
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Youths secking jobs as hired workers
will find that the total numbers and
the duration of such jobs, particularly
for seasonal farmworkers, are declin-
ing. Many farm youths, therefore,
must think in terms of alternatives to
farming.

The alternatives may not entail mov-
ing out of a rural area, but they may
require additional education. It is be-
coming increasingly possible for rural
persons to commute to work in plants
or offices located in the open country
or in nearby towns. The job skills re-
quired in such industries, however,
sometimes make it diflicult for rural
residents to obtain employment with-
out special education or training.

While high school graduates have a
wider range of occupational choices,
the decisions they make in high school
also have a direct effect upon subse-
quent employment. As more and more
rural youths seek jobs in cities, they
necd more information about the
whole labor market.

It is estimated that by 1940 more
than 50 percent of the workers in the
United States will be the blue-collar
workers, and 13 percent of the labor
force will be in the skilled trades and
crafts. Semiskilled and unskilled work-
crs who lcarn their job after a period of
on-the-job training and skilled workers
who usually gain their skills by serving
an apprenticeship after they finish high
school will be needed. Employment in
clerical and sales occupations and for
many kinds of services is expected to
expand. The most rapid growth, how-
ever, will occur in the professional and
technical occupations. Preparation for
most of these jobs requires training be-
yond high school.

SOME OF THESE occupations we de-
scribe in more detail.

Many of the stimulating and reward-
ing jobs in which there was a shortage
of workers in 1963 require long study
and training. We have had shortages
of workers in many of the sciences and
in enginecring, particularly in fields
requiring the application of higher
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mathematics, such as physics and as-
tronomy, and in agronomy, bacteriol-
ogy, entomology, metallurgy, and
oceanography. Work on aerospace
projects and exploration of the oceans
are examples of scientific programs
that use teams of research workers from
several fields of science and engincering.
Persons trained in the medical occu-
pations have also been in demand.
Physicians, dentists, psychiatrists,
pharmacists, nurses, physical thera-
pists, medical librarians, dental hy-
gienists, and supporting personnel in the
medical and health professions have
had little difficulty in finding jobs.
More teachers, guidance and coun-
scling personnel, social scientists, librar-
ians, and social workers also are needed.
Many of the openings in these profes-
sions are for graduatcs with at least
one year of training beyond the bache-
lor’s degree. Administrative positions
in hotels, hospitals, and State and local
governments are open to graduates
with training in business administra-
tion, public finance, or accounting.
Opportunities exist also for persons
trained in conservation, forestry, and
soil science, for marketing experts, and
for inspectors of processing plants and
warchouses where agricultural com-
modities are stored. Preparation for
such jobs is offered in the land-grant
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colleges and other institutions. Profes-
sional training is also required for jobs
in agricultural extension service work,
for directors of 4-H Club activities,
and for thosc employed in communica-
tions, including jobs in journalism and
broadcasting. Young people graduat-
ing from agricultural colleges may also
specialize in sociology and agricultural
economics, banking, credit and insur-
ance, and land appraisal. Some of these
graduates are employed by public agen-
cies in agricultural research programs.

Growing numbers of technicians and
engineering aides are employed to
assist professional workers in many
fields. In industry, the technician often
acts as a link between the scientific re-
search and engineering staffs and the
production workers. Mathcmatics is
basic to most of the jobs for engineering
aides in research laboratories.

The technician assists the profes-
sional workers by using instruments
and tools to design, operate, main-
tain, or fabricatc objects, matcrials, or
equipment. He frequently applies the
knowledge of the professional, and he
studies the performance or relative
costs of producing a model or design
before it is adapted for mass produc-
tion by assembly-line workers. An air-
conditioning technician, for example,
may select the equipment needed, esti-
mate costs, and do inspection. He may
supervise installations that are planned
or designed by architects and engineers.

For jobs in the health fields, where
technicians are being used in growing
numbers, knowledge of the biological
scicnces and chemistry is essential.
Such workers include medical secre-
taries, X-ray technicians, laboratory
technicians, and dental technicians.

Usually a technician has to have
specific training, which may vary
from a few months to two or more
years in a college or a technical insti-
tute. The length of training depends
partly on previous education and
experience and partly on the require-
ments for a particular occupation.
Technical training is offered by some
junior colleges. Some States also have
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technical institutes, which offer special
training for technicians.

The Manpower Development and
Training Act of 1962 will encourage
training in some selected occupations
in which shortages exist. It contains
provisions for assisting unemployed
adults and youths to obtain training.
Members of farm families whose an-
nual net income is less than 1,200
dollars are considered as unemployed
and will have the same priority as un-
employed workers for training.

Special programs for testing, coun-
scling, and selection of young people
for occupational training and further
schooling arc authorized by the act.
Training for occupations such as clec-
tronic mechanics, automobile me-
chanics, machine tool operators, weld-
ers, and stenographers and typists has
been authorized.

Since the number of service jobs is
increasing, training facilitics for them
also will have to he expanded. We have
locked to Europe for chefs, bakers,
and other hotel and restaurant workers,
but a shortage of such workers in many
countries has meant that we must now
train our own service workers for
hotels, resorts, restaurants, and clubs.

Opportunities also will exist for
service workers in such institutions as
hospitals and schools.

More policemen and firemen will be
needed as the population increases and
as urban communities grow.

Trade and industrial education in
high school, other vocational courses,
and apprenticeships can lead to many
kinds of jobs in industry. Workers are
needed in many labor market areas
in skilled occupations, such as those
of machine tool operators, machinists,
automobile and airplane mechanics,
electricians, plumbers and carpenters,
bricklayers, welders, electronic tech-
nicians, electrical appliance repairmen,
and air-conditioning and refrigeration
mechanics.

We know how important the role of
vocational agriculture has been in the
training programs of rural high schools,
and we understand the problems of
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providing expensive, modern high
school facilities and trained personnel
in sparsely settled rural areas. If rural
young people are to obtain the educa-
tion that fits them for one or another
of a wide range of occupational choices,
they must have the opportunity to
attend schools that offer vocational
courses in many fields. They should
have the advantages of a multitrack
educational program that includes a
rich academic curriculum in addition
to training for a range of occupations.
The courses in mathematics, science,
languages, the arts, and humanities in
many small high schools must be en-
larged and improved to insure that
their graduates will have occupational
mobility. Such a curriculum also pro-
vides an awareness of our cultural
heritage and adds greater mcaning to
life.

Rural high schools have not always
had tcachers trained for or able to
devote time to counseling boys and
girls, discussing occupational goals
with them, and advising them about
how to obtain the essential training.
The National Defense Education Act
of 1958 made possible the training of
more school counsclors.

Trained personnel of the nationwide
network of public employment offices
have made their resources available
for employment counscling in rural
areas. There are 1,900 local offices of
agencies affiliated with the United
States Employment Service. Staff
members worked in more than 10
thousand high schools in urban and
rural areas in 1963. They interviewed
scniors who were to enter the labor
market after graduation.

Local employment service staff mem-
bers go to the high schools to register
the seniors for employment and to pro-
vide employment counseling for those
who need help in making vocational
choices. The number of schools cov-
ered by this arrangement varies among
States, but about two-thirds of the high
school seniors throughout the coun-
try were screened for employment
assistance in 1963.
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In some localities, employment
service staff members go to outlying
high schools to conduct counseling
and placement interviews and to regis-
ter seniors who will be sccking jobs
after graduation. They often arrange
for the transfer of application records
to city offices where the youths may be
seeking work or try to obtain employ-
ment for them in a nearby town.

Younc pEOPLE who live in centers
where a varicty of industries and trade
and service outlets provide job oppor-
tunities can often find suitable work
nearby, but country boys and girls of-
ten must travel long distances or re-
locate to a new place in order to find
suitable employment. Good roads and
transportation increase the likelihood
that people can live in rural places and
work many miles from home. As more
new industries build plants in the
countryside and as larger firms de-
centralize to locations outside the met-
ropolitan areas, they will furnish
additional jobs for rural youths who
wish to live at home and obtain profit-
able nonfarm employment.

For those who wish to continue living
where they are, the Area Redevelop-
ment Act of 1961 provides a means for
rural and smalltown youths as well as
other groups to acquire new skills. Up
to 16 weeks of training can be financed
while people from counties designated
as redevclopment areas learn market-
able skills. Training projects approved
under the act include clerical, trade,
and scrvice occupations, such as those
of clerks, stenographers, machine tool
operators, welders, riveters, automo-
bile mechanics, electronic mechanics,
nurses’ aides, and waiters. Several
States have also received approval for
training projects for operators of farm
equipment and for farm mechanics.

Increasingly, then, young people
must think of the entire country, if not
the whole world, as their job market.
But thc community still has the pri-
mary responsibilities to prepare its
young people by giving them the basic
education and training nccessary to
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move ahead in professional, technical,
managerial, commercial, skilled, semi-
skilled, and service occupations where
competent workers will be needed.
Change has always characterized our
country. Each generation must meet
the challenge of new opportunities.

EveELYN MURRAY is a youth employment
specialist with the United States Employ-
ment Service, an agency of the Department
of Labor. She has been active in the voca-
tional guidance movement for many years.
She s the author of many articles and two
handbooks, Counseling and Employ-
ment Service for Youth and Counseling
and Employment Service for Special
Worker Groups.

E. ELEANOR RINGS is a labor economist
in the Office of Farm Labor Service, the
Department of Labor. She was formerly
with the Scientific Manpower Program of
the National Science Foundation and is the
author of a number of publications, including
Employment and Unemployment and
Education and Employment Speciali-
zation in 1952 of June 1951 College
Graduates.
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HENRY S. BRUNNER

EDUCATIONAL

OPPORTUNITIES FOR ALL

AN EXPECTED increase of 50 percent in high school
enrollment and 70 percent in college enrollment in the next years threatens a
shortage of classrooms, facilities, and qualified teachers. Make no mistake about
the seriousness of the situation: If we are to achieve our long-run national goals,
we must make strenuous efforts immediately to plan and finance the costs of con-
struction and operation and to train teachers required for the increases in de-

mand for education.

The challenge applies to all of the
United States, but it has special signifi-
cance for rural districts.

It is not only a matter of population
figures, such as those that indicate the
number of high school students is grow-
ing from 6.5 million to nearly 14 mil-
lion and the number of college students
from 2.4 million to 6.4 million in 1950—
1970.

Rather, therc are questions and issucs
that census data are not intended to
include, much less to solve. These are
qualitative questions—questions about
whether the educational system and
the educational plant are administered
in a way that encourages the people to
use them; whether the teaching in the
system is of the kind that promotes the
fullest development of the intellect with
which cach student is endowed; and
whether the administration and the
36

teaching combine to provide effective
and continuing preparation for the
life and the kind of living the students
are likely to face in their—each his
own—world.

The effectiveness and thercfore the
adequacy of a school or school system
rests on the quality of the teachers.
Good education results when schools
have competent and insightful teachers,
men and women who are broadly
educated, interested in young people,
familiar with the processes of human
growth and development, profession-
ally trained in the science and art of
teaching, and thoroughly grounded in
the common as well as their own spe-
cialized learnings.

The better qualified teachers gencr-
ally are in the larger school districts,
partly—but only partly—because sala-
ries are better. They do not remain in
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the smaller rural districts although
they may start their teaching careers
there. I cite the teachers of English as
an example because all schools offer
courses in English.

Studies in Michigan, Virginia, and
Ohio disclosed a positive relationship
between the size of the school com-
munity and the percentage of English
teachers holding advanced degrees, the
length of the English teachers’ experi-
ence, and the number of hours of
English training its teachers have had.

Those who made the study in Virginia
concluded: “The fact must be faced
that the education of our children suf-
fers because of three effects which
inadequate salaries have upon the
teaching profession: They cause many
good tcachers to seek employment in
more remunerative positions in busi-
ness; they pose a problem of moralc
with those who remain in the teaching
ranks; and they are very definitely a
hindrance in the recruitment of the
more intelligent high school and col-
lege graduates for teaching. . . .”

Dr. Donald R. Tuttle, Specialist
for College English in the United
States Office of Education, in a state-
ment to support the quality education
bill, said: ‘“The English teachers in
rural and village arcas usually have
less preparation in academic subjects

. . often have no person who knows
more in their field than they do to
supervise their efforts . . . have no
school or village libraries with the
kind of books they need to better
themselves . . . and salaries so low
they cannot afford to buy these books
themselves. . . . Because of the small
size of the school, they have to teach
as many as three different subjects and
consequently have more preparations
to make than the teachers in larger
schools. . . . Scholarships to in-service
institutes, money for libraries, money
for qualified supervisors, and money
for rescarch in ways of meeting their
needs could do much to assist the
rural tcachers.”

For teachers of agriculture, the cap-
tions of an exhibit on teacher educa-
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tion in agriculture prepared for a
national meeting of the American
Vocational Association set forth sev-
eral standards:

“The teacher must have a desire to
teach, a willingness to work, an appre-
ciation of scholarship, a concept of
the individual, a sympathetic person-
ality, a love for rural life, a sense of
moral responsibility, a commitment to
the ideals of freedom.

“The teacher must know the basic
principles of science, soils and fertility,
feeds and feeding, culture of crops,
the livestock discases—prevention and
treatment, market demands—quality
the products, management practices,
budgetary analysis and financing, con-
servation procedures, machinery selec-
tion and maintenance, farm structures
needs, leadership and citizenship qual-
ities, the place of agriculture in the
world economy.

“The teacher must understand how
pupils learn, the techniques that facili-
tate learning, the worth of the indi-
vidual and the family as a unit, the
importance of encouragement, the
influence of enthusiasm, youth’s need
for love, and the power of the spirit.”

Serious attention to the proper prep-
aration and competence of teachers in
all fields might well be the most
important eflort that could be made
to improve the adequacy of rural
schools in fulfillment of the function of
preparing youth for productive lives.

WE FIND evidence in census data
that rural farm and rural nonfarm
groups have less formal education than
city people. Furthermore, although we
can cite cases of young workers who
have less than high school education
but successfully enter the professions
or become skilled workers, the level
of jobs workers hold is strongly related
to the amount of education they have.
Young workers increasingly are ex-
pected to have at least a high school
diploma; college training is necessary
for many positions.

The 1950 census revealed that 49.8
percent of the urban population o235



38

years old and over and 43.4 percent
of the rural population of the same age
had complcted at least the elementary
grades. Only 19.2 percent of the city
people did not continue beyond the
eighth grade, 23.2 percent completed
high school, and 7.4 percent completed
4 or more years of college. Of the rural
population, 24 percent of the total did
not go beyond the eighth grade, 15.7
percent completed high school, and
3.7 percent completed 4 years or more
of college.

The 1960 census showed higher
levels of educational attainment. Of
city people 25 years old and over, 16.3
percent terminated their education
with the eighth elementary grade, 25.7
percent completed high school, and
8.9 percent completed 4 or more years
of college. In the rural group, the pro-
portion terminating with the elemen-
tary grades was 20.6 percent, 21.9
percent completed high school, and
4.7 percent completed 4 or more years
of college.

While the percentages of the pcople
25 years old and over attaining the
different levels of education remained
less in the rural segment than in the
urban segment of the total population,
the relative increases of the rural group
at both the high school and the college
level were greater than those in the
urban group.

The remarkable increase occurred in
the rural group at the high school at-
tainment level—that is, 21.9 percent of
the people 25 years old and over in the
rural group had completed high school
in 1960, compared to 15.7 percent in
1950, an increasec of 39.5 percent in
the proportion.

More detailed tabulations of the
census data may show that a consider-
able part of this increase was in the
nonfarm rather than in the farm part
of the rural group. That, however,
would not gainsay that the rural high
schools are serving greater numbers
and increasingly larger proportions of
the people in their communities.

In this connection we must consider
all the selective factors of migration,
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which include age, sex, family and
economic status, psychophysical status,
and intellectual performance.

Most of the migrants are 15 to 25
years old. The ones who move to cities
tend to be more intelligent and to
have superior school aptitudes. This
factor may have a bearing on the
census data that show a larger pro-
portion of the rural than of the urban
population 25 years old and over with
less than five grades of schooling. It
means that older persons who remain
in rural communities include the
people with lower school aptitudes.
Furthermore, they were of a genera-
tion and a time when schooling was
not expected of everyone, much less
considered essential to success.

We should remember, too, that these
older people are exercising the usual
parental influence on their sons and
daughters. Many surveys have shown

- that the influence of parents is the

greatest single explanation of why
boys and girls finish high school and
go to college. Cumulatively, then,
rural young people undoubtedly re-
ceive less encouragement and are
subject to less insistence toward any
higher educational attainment than
is convenient.

Recognizing the conditions that
operate to the disadvantage of rural
and farm youths in the matter of edu-
cation, and therefore in the matter of
competition for city jobs, we should
give attention to marshaling all pos-
sible educational and social forces to
correct the disadvantage.

It is wrong to attribute the rural-
urban differences to innate differences
in intellectual ability or other poten-
tials in the boys and girls. A broad
educational effort in the schools, with
the parents, and with the social organi-
zations in the rural communities can
do much to improve the situation.

For youths and adults who are out of
school and need and want more educa-
tion or specific preparation for a job, a
program of continuing education—to
include special day or evening classes
in general education or in skills re-
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quired for employment and to be
administered by the local schools or a
college—may fill the need.

Many of us do not understand or
utilize the opportunities offered in cor-
respondence or home study courses.
The optional educational and training
programs of the military services are
based largely on these courses. Great
numbers of workers in business and
industry, including engincers and tech-
nicians, keep themselves up to date in
this way. Many teachers take this way
to meet certification standards. School
systems in rural communities could
greatly increase the scope and variety
of their offerings to meet individual
nceds by offering such courses.

Teachers of vocational agriculture in
nearly 10 thousand rural high schools
know that only about half of the boys
in their classes will have a chance to
farm. They know also that these who
do get into farming need a broad
understanding of agricultural science
and technology and a knowledge of
management and financial practice in
order to operate large units. In most
cases, either as State policy or in local
practice, the content of the courses and
instructional plans have been adapted
to those needs.

They have realized that the tradi-
tional program of how-to-do-it train-
ing for farming would not entirely suit
the needs of the boys who would go out
into nonfarming occupations but that
many of these occupations would be
closely related to the lives of farmers
and to the business elements of farm
production. It has been possible, with
this in mind, to change the approach
to agricultural technology, sometimes
for an individual, somectimes for a
small group within a class.

California provides an cxample of
the movement toward teaching the
fundamental principles of the sciences
on which agriculture is based. There
the teacher education division of the
University of California at Davis, in
cooperation with members of the staff
of the California State Department of
Education, have devcloped and used
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experimentally in selected high schools
an agricultural course of study built
around the basic principles of biological
science: “All things, living and non-
living, arc cither matter, energy, or a
combination of matter and cnergy,”’
“The basis of classification of living
organisms is the similarity of structure
and function,” or ““All organismsderive
the energy required for their processes
and activities from the oxidation of
simple foods within their protoplasm.”
This plan requires a change in em-
phasis in tcaching—a shift from the
product of science to the process of sci-
ence, but is entirely in keeping with
the science-oriented base on which our
society seems to be moving. The stu-
dents in this plan should come to an
understanding of the interrelationships
of biology, mathematics, physics, and
chemistry and be conditioned for sim-
ilar interrelations in the sociological

“and economic areas of life.

A study in Illinois of future plans of
high school seniors in vocational agri-
culture disclosed that 44.4 percent
planned to enter farming, 32.2 percent
had plans for further education, and
18.2 percent were going into nonagri-
cultural occupations. The others were
undecided. A higher percentage of
boys with g or 4 years of vocational ag-
riculture registered for further educa-
tion than did those with only 1 or 2
years of vocational agriculture, and 61
percent of the college-bound seniors
planned to study agriculture.

Many other studies in nearly every
State have found that boys who studied
vocational agriculture in high school
and went on to college performed just
as well as their counterparts from other
high school programs in general college
work and better in agricultural courses.

The difliculty often encountered in
admission to college on account of re-
quirements in mathematics has been
greatly alleviated by a policy in many
high schools of providing for program
ad]ustments that allow the boys who
know they are going to college to take
the necessary mathematics along with
vocational agriculture.
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In a study in Ohio, the findings indi-
cate that employers emphasize per-
sonal characteristics—honesty, initia-
tive, ambition, cooperation, ncatness,
cleanliness, dependability, willingness
to work, ability to work with others,
commonsense, responsibility, and good
moral character.

I think those characteristics can be
acquired in a rural school perhaps bet-
ter than in a large city school, because
theteacher-pupil relationships arc more
personal in the smaller school and there
1s greater opportunity for involvement
in the activities of school life.

The habits developed in the required
work experience and the general knowl-
edge of modern machinery are attri-
butes cited by many employers as
desirable characteristics of graduates of
vocational agriculture high schools.

Another notable emphasis that has
developed in the vocational agricul-
ture program is the attention given to
leadership activities. Abilities in com-
munication—in speaking "and writ-
ing—and practice in the organization
of groups are a recognized part of the
learning activities. This training will
serve both the boys who get into farm-
ing and rural living as well as those
who go into other occupations, whether
in country or city surroundings.

Consideration has been given there-
fore to boys in high school vocational
agriculture who will find themselves
in occupations other than farming—
those who go on to college and those
who go into the branches of industry
related to agriculture. Thus it is likely
that the tcachers are providing for
these boys a kind of vocational training
that they could not get in any other
way in the rural schools.

Vocational agriculture is only one
part of the broad vocational education
offerings in 17 thousand schools and
other institutions. Therc are nearly 2
thousand comparable programs of
training for trades and industry, 1,300
programs of training for distributive
occupations, and more than 11 thou-
sand home economics programs.

The availability of training centers
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and their flexibility of organization
make it possible to initiate or adjust
training programs to meet national,
State, and local needs. Important con-
tributions to the training of manpower
for the work force have been made by
private as well as public institutions.

I visT some of the principles that
can guide the development and opera-
tion of vocational education programs.

The need for training is determined
by school officials and competent in-
dividuals and groups representing the
occupations for which training is to be
provided.

The content of programs and courses
is based on an initial analysis of an
occupation and a periodic reanalysis
and reappraisal of training needs.

Courses and programs for an oc-
cupation are designed and maintained
with the advice and cooperation of
representatives from the occupational
field. The facilities and equipment
used in instruction are comparable to
those found in the occupation.

Training in a particular occupation
is carried to the point of developing
marketable skills and other job assets
to enable students to succeed in initial
employment in this occupation and
to give them a basis for further educa-
tion and advancement.
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The principle that one learns to do
by doing is applied in all phases of
vocational education in order to bridge
the gap between the school and the
work situation.

Courses FOR employed workers in an
occupation usually take the form of
short units of instruction designed to
develop specific areas of skill for up-
dating or upgrading training. Efforts
are made to provide this type of train-
ing in the amount needed to meet the
worker’s needs at a time and a place
convenient to him.

Programs of public vocational and
technical education are carried on
with Federal aid in regular high schools
or technical or vocational high schools.
They are designed primarily for stu-
dents 14 to 18 years old and within the
last 4 yearvs of the typical 12-year pro-
gram of public education. It is not
uncommon, however, for older persons
to be enrolled for preparatory training
in some of these schools. The facilities
of the schools are used not only for
daytime preparatory training but also
for evening courses for employed
workers who wish to improve their
competency.

An increasing number of post-high-
school vocational and technical edu-
cation programs are offered in public
community colleges, junior colleges,
technical institutes, and area voca-
tional schools, designed entirely or
partly to meet the preparatory training
needs of persons who have completed
thenormal 12 years of public education
and of others who are beyond the age
of the group usually enrolled in the
12-year public education program.
Their programs usually involve 2
years of training and lead to immediate
employment. They reflect a growing
trend of public vocational education
for older students and also provide
facilities for training adult employed
workers.

Area vocational schools have re-
ceived increasing attention and em-
phasis. Their purpose is to serve young
people and adults within a rather
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large geographical area. The goal is
the development of enough of these
schools to give to capable students
throughout the Nation the opportunity
to get the vocational training they
think they need.

The land-grant colleges in fulfill-
ment of their function as “the people’s
colleges” have been giving particular
attention to the place of rural youth
in our society. In many States they
have conducted organized recruitment
and counseling programs in rural high
schools. Thec agricultural colleges are
adjusting to the fact that career op-
portunities for the graduates are no
longer dominantly in farming. About
15 percent of the graduates from these
colleges go into farming each year.

A study at Cornell University of the
graduates with baccalaureate degrees
from the College of Agriculture in
1956-1960 found 18 percent of the
graduates had gone into farming and
farm management; 15 percent into
agricultural conservation, research,
teaching, and services; 20 percent into
agricultural business; 38 percent into
graduate or professional study; and 9
percentin nonagricultural occupations.

A committee of the American Society
of Agronomists gathered data on the
first occupations of baccalaureate-
degree graduates from the different
curriculums in agronomy for the
United States during the 5 years from
1957 to 1962. The study included
those who had gone into military serv-
ice (524) and an ‘““unknown” cate-
gory (259), representing together about
one-fifth of the total of 3,640 graduates.
Of the other 2,857 4-year graduates,
18 percent, exactly the same propor-
tion as in the Cornell study, had gone
into farming and farm management;
33 percent into publicly supported
agricultural occupations; 18 percent
into agricultural business, industry,
and communications; 26 percent into
graduate study; and 5 percent into
nonagricultural situations.

The two studies are examples of the
efforts administrators and faculties of
the agricultural colleges are making to
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review and revise their aims and cur-
riculums to meet present and pro-
spective needs. There is general agree-
ment among them that agriculture in
our present economy must be looked
upon and undecrstood as a broad and
complicated industry concerned with
producing, processing, and distribut-
ing food and fiber for the United States
and many other countries. Agriculture
therefore needs trained youths who
can work in a variety of situations and
under different conditions. We look to
the agricultural colleges to produce
graduates equipped to adjust them-
selves to new ideas, handle a variety of
problems, and meet unpredictable
situations in on-the-farm and off-the-
farm enterprises.

Curriculums are being revised in
various ways. The direction has been
toward a broader base, with emphasis
on the basic sciences and on an under-
standing of the sociological and eco-
nomic interrelationships of the agri-
cultural industry with the other forces
in the modern world.

Guidelines for many of the changes
were given by the Committec on
Educational Policy in Agriculture of
the Agriculture Board in the National
Academy of Sciences-National Re-
search Council.

The Committee recommended, ““as
a basis for attaining the status of
Bachelor of Science in Agriculture,”
a course requiring (when the total
required for graduation is 130 credit-
hours): General education, 65 credit-
hours (comprising communications,
12 credits; humanities and social sci-
ences, 18; mathematics and statistics,
9, phys1cal sciences, 12; and blologlcal
sciences, 14 credlts), major field, 26
credits; supporting courses to major
field, 26 credits; and clectives, 13
credits. The proportions should be the
same, whether the student’s area of
concentration is in agricultural sci-
ences, agricultural production, or agri-
cultural business.

The recommendation concluded:
“The Committce wishes to point out
that many colleges of agriculture are
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now offering this type of program. The
importance of this ‘suggested mini-
mum’ is not that the institutional lead-
ership is unaware of the need for a
strong background in the basic sci-
ences, humanities, ctc., but that the
public does not realize that agriculture
colleges now offer such curricula. . . .
It is the hope of this Committee that
the Agricultural Board will encourage
the dissemination of this information in
such a way that it will help inform
persons interested in the final product
of agricultural colleges that there is
science in agriculture, that agriculture
is science.”

Recognition has grown of the need
to have some knowledge of business,
whether to.prepare for the manage-
ment of a farming operation or for
responsibility in an industrial organi-
zation related to agriculture.

Some institutions have a specialized
agricultural business curriculum, usu-
ally offered in the department of agri-
cultural economics and using courses
from the college of business adminis-
tration on a service basis. The curricu-
lum in others is administered jointly by
the college of agriculture and the col-
lege of business administration. The
most significant pattern seems to be
the offering of options, usually three,
called business, production (or tech-
nology), and science, in each of the
established departments.

All this points to a curriculum that
encourages (raining in the scientific
disciplines, a knowledge of the applica-
tion of scientific principles to agricul-
ture, something of a background in the
humanities, and an opportunity for
the student to think for himself.

A MAJOR qucstion in education is
how to acquaint students of all ages
with the opportunities they have in
occupations and careers. Effective
guidance services have been set up in
many schools, but not in all.

In public schools enrolling more
than 50 thousand pupils, there were
four times as many organized guidance
programs in 1962 as there were in
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1959, but only twice as many in schools
of fewer than 5 thousand. The small
school units of fewer than 100 pupils
had 204 guidance programs in 1959
and 208 in 1962.

The discrepancy is all the more re-
grettable because the advice of experi-
enced counselors about the shift in our
occupational distribution from goods-
producing activities to service-produc-
ing activities is needed more by rural
young people than by city students,
who are closer to the factories and
offices that some day may hire them.

Counseling can be done by everyone
qualified to contribute. Teachers of
vocational agriculture and extension
workers are among those who can give
boys, girls, and parents a greater ap-
preciation of the importance of edu-
cation and proper preparation for an
occupation. To do this effectively,
however, the teachers themselves must
be properly informed as to the require-
ments for different kinds of jobs and
have a keen awareness of the economic,
sociological, and all cultural interrela-
tionships among all fields of study.

Young people are being urged by
leaders in industry and education to
get a broad training in English, basic
science, and mathematics. Their argu-
ments are similar, regardless of their
vocation. ‘Some suggest that all early
training should be basic and that under-
graduate work in college should be in
the liberal arts, with any form of spe-
cialization left for graduate study.

The concern of the Federal Govern-
ment for the education of all citizens
has been well established. Support to
the States for schools, at first in the
form of grants of public lands, dates
from 1%87. A notable action was the
Morrill Act of 1862, which provided
the basis for the establishment of col-
leges in which instruction in agricul-
ture and the mechanic arts (“‘not to the
exclusion of other subjects”) should be
offered.

These colleges, now 67 in number,
with at least one in each State, gener-
ally are known as the land-grant college
system. They enroll about one-fifth of
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the Nation’s college students and in
1961 granted nearly one-third of the
baccalaureate degrees, two-fifths of all
master’s degrees, and more than one-
half of the doctorates granted in the
United States.

Provision for carrying instruction
from these colleges to adults and young
out-of-school groups was made in the
Smith-Lever Act of 1914, broadened
in its scope by amendments through-
the years, the latest in 1955.

In 1917 the Congress passed the
Smith-Hughes Act providing for voca-
tional education in agriculture, trade
and industry, and home economics in
the secondary schools. The George-
Barden Act of 1946 augmented and
broadened this secondary school pro-
gram to include preparation for the
distributive occupations.

The National Defense Education Act
of 1958 included titles authorizing sup-
port for loans to college students;
strengthening instruction in science,
mathematics, and modern foreign lan-
guages; graduate fellowships; guid-
ance, counseling and testing; language
development; research and experimen-
tation in new educational media; and
area vocational schools.

There is also important Federal sup-
port for education in the field of medi--
cine and health through the National
Institutes of Health, for all fields of
science through the National Science
Foundation, and for many specialized
programs, such as education for the
blind, police training schools, and war
orphans education.

The 84th Congress enacted the Area
Redevelopment Act of 1961 (Public
Law 8y-27) and the Manpower De-
velopment and Training Act of 1962.

The former included provision for
support of programs ‘““to meet occupa-
tional training or retraining needs . . .
for those unemployed or underem-
ployed individuals (in the areas desig-
nated as redevelopment areas) who
can reasonably be expected to obtain
employment as a result of the skill
which they will acquire in the training
which is to be made available.”
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The stated purposc of the second
act is to “ promote and encourage the
development of broad and diversified
training programs, including on-the-
job training, designed to qualify for
employment the many persons who
cannot reasonably be expected to
secure full-time employment without
such training and to equip the Nation’s
workers with the new and improved
skills that are or will be required.”

An underlying element in the qucs-
tion of the adequacy of the rural
schools is the fact that the measure
used has usually been the level of
schooling attained by rural pcople, a
level that is determined largely by the
desires of the people themselves.

It is reasonable to assume that if
rural people as individuals or as a
group during the past 50 years had
wanted greater educational oppor-
tunity—that is, a more adequate
school system—it was theirs for the
making and taking. Motivation is
essential in education; growth is some-
thing a person must want for himself.

.THE DANGER now, amid the preoc-
cupation for larger administrative
units, bigger school buildings, and
more classrooms, is that the learning
programs and the courses of study in
these improved facilities may still not
be adequate to preparc young men
and women for the new system of
life, the technological stage of civil-
ization, in which they must live.

The planning for this adequacy must
be a shared responsibility.

The family, the school, the church,
and the business community must
operate in a frame of mind prepared
for change—change of residence, jobs,
details in a particular job, and in
community relationships. This will
requirc a recognition of growing ur-
banization and the need for prcpara-
tion for life in that environment.
Schoolchildren as well as adults should
have an understanding of our society
and our economy.

The population of the United States
may increase 18.7 percent from 1960
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to 1970. This increasec and expected
increases in the numbers who seck
education at the different levels justify
projections for the same 10-year period
of 20 percent greater enrollment in
the first 12 grades, with 50 percent
more completing high school; and
double the number of college grad-
uates, with even greater increases in
postgraduate institutions.

More people to educate will certainly
require more school plants, more class-
rooms, and more teachers, but they
will not in themselves improve the
adequacy of the education provided
for the youth of the country.

It is the qualitative considerations
that will make the difference. In the
last analysis, the attitude of under-
standing, appreciation, and wanting
education on the part of the parents
and general populace that will bring
the necessary high quality into reality.

Henry S. BRUNNER s Specialist for
Agricultural Education, Division of Higher
Education, in the United States Office of
Education. He was formerly head of the
Department of Agricultural Education in
The Pennsylvania State University. He is
author of Criteria for Evaluating Pro-
grams of Preparation for Teachers of
Agriculture and Land-Grant Colleges
and Universities, 1862-1g62.
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DANIEL E. ALLEGER

OLDER PEOPLE

AND THEIR PROBLEMS

THE progressive aging of our national population is
a hlghly significant fact that bears pointedly on several realities of living, policies,
and public programs. Our total population incrcased %8 percent between 1920
and 1963, from 105.7 million to an estimated 188.0 million. The number of
Americans more than 65 years old rose from fewer than g million to more than
17 million, an increase of ncarly 98 percent.

That number matched the combined
populations of New York, Chicago,
Los Angeles, Philadelphia, and Detroit
or the populations of the Dakotas and
the five States bordering the western
side of the Mississippi River.

Only 11.1 percent of the farmers
were 65 or over in 1930, compared to
16.8 in 1960—an increase of 51 percent
in just one generation. During these
intervening years the age profiles of
farmers in every geographic division of
the United States had been changing.

The directions of change were by no
means alike, but thc proportions of
farmers more than 65 years old in 1960
tended to become more cvenly distrib-
uted than in 1930.

We can understand better the pro-
portional changes if we use index num-
bers, which are comparative measures
of magnitude. For 1930, the index of
100 was synonymous with the 11.1 per-

cent of all American farmers who were
aged. All indexes above or below 100
were proportional to the base.

New England in 1930, after nearly
three centuries of agricultural settle-
ment, contained the largest propor-
tions of aged farmers in the Nation.
Its index was 176, or 76 percent above
the national average.

Indexes for the Middle Atlantic,

‘Paciﬁc, and East North Central States

were 143, 134, and 125, respectively.
The index for the South Atlantic States
was 100, but within this division in-
dexes ranged from 77 for South Caro-
lina to 150 for West Virginia.

All other geographic divisions yielded
indexes of less than 100. North Dakota
and South Dakota were the lowest,
with indexes of 62. New Hampshire
had the highest, 204.

Remarkable changes in the popula-
tion occurred during 1930-1960. Alto-
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gether, 19 States increascd and 28
dropped their pro rata share of the
aged farmers. Florida alone main-
tained the same index in 1960 as in
1930—127—where the 1960 index of
100 was based upon the national aver-
age of 16.8 percent.

The States with highest indexes in
1930 generally dropped in their pro
rata position in 1g60. The reverse held
for States with low 1930 indexes. The
net result was that 1960 indexes for
each geographic division more nearly
approached the national average than
did those of 1930. The New England
index was still the highest at 116, but
had fallen 60 points. All other divisicns
also dropped 6 to g6 points, except in
the South. The index for the East South
Central States rose from 88 to 114; for
the South Atlantic States, from 100 to
111; and for the West South Central
States, from %2 to 108.

We can attribute the lower 1960 in-
dex of some of the older States, com-
pared to 1930, largely to the fact that
the proportions of aged farmers there-
inremainrather constantas thenational
percentage rises. In Maine, for example,
20.7 percent of the farmers in 1930 and
20.6 percent in 1960 were aged, yet
its indexes dropped from 186 to 129 be-
cause of the overall aging of the Ameri-
can farmers.

Distributions of the aged farmers
within States vary widely on a county
basis. The factors that cause the
changes are in even sharper focus there
than in the bigger national picture.
Forested mountains, fertile valleys, ur-
ban centers, industrial development,
and mining, among other physical fea-
tures, and cultural factors all impinge
on the development and settlement of
counties.

The older farmers of 1960 were con-
centrated generally in southern New
England, western Pennsylvania, the
Virginias, Kentucky, and Missouri.
Additional concentrations existed also
in parts of the South Atlantic and
South Central States, New Mexico,
and the Pacific States.

We can attribute the changes in the
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geographic distribution of the aged
farmers to the complexities of histori-
cal development, changing economic
conditions, and increased longevity. In
the South, the rapid aging of farmers,
the heavy outmigration of rural youth,
the low educational attainments of the
older farmers, and the changing pat-
terns of rural living can be observed as
causcs.

Various State governments have
come to recognize that the aged have
unique claims to the planning of public
policy.

All States participated through ad-
visory committees in the 1960 White
House Conference on Aging. By 1962,
to meet some of the special issues of
aging, at least 46 States had provided
for permanent statutory bodies with
budget and staff, financed wholly or
partly from State funds.

The main problem is how to improve
the low economic position of the con-
stantly increasing numbers of aged per-
sons. They may total 21 million by
1970, as estimated by T. Lynn Smith,
an internationally known sociologist.

The insecurities that trouble rural
families are complicated and inter-
twined throughout all the eastern and
western cotton areas of the South, ac-
cording to studies completed in 1960
and 1961 by the Southern Regional
Rural Sociological Committee. Inves-
tigations in other areas substantiate
the findings.

A widespread rural poverty often
stems {rom area concentrations of aged
persons with low incomes, limited cash
and total assets, and inadequate hous-
ing. Because ever-larger proportions of
area income are derived from public
sources in the form of welfare pay-
ments, Federal insurance benefits, or
the equivalent, community economic
progress is threatened or halted.

Because of low incomes, levels of liv-
ing drop below acceptable minimum
standards of comfort and good health—
conditions that tend to influence com-
munity attitudes.

If county officials and businessmen
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fall largely into the brackets of the aged
or aging, decisionmaking is often fore-
shortened. Conservatism and resist-
ance to change become the keynote,
and the result is a general reluctance
to spend money for long-range devel-
opments. Moreover, local leaders often
support more staunchly the proposals
for health and welfare legislation that
offer promise of rewards without local
sacrifice.

IN THs AGE of specialization and
commercialization in agriculture, the
average elderly farmer faces the same
problems of insecurity and adjustment
that beset older people in other walks
of life.

The aged share but little in the ad-
vances that have quadrupled the Amer-
ican farmer’s productivity, and their
outlook is for security through retire-
ment with incomes derived largely
from Federal sources.

Average per capita incomes in rural

areas are less than half those of urban
areas. Cash assests are relatively low,
and rural homes of the aged are mostly
substandard, as measured by safety,
convenience, and protection against
hazards to health.
- The elderly among the farm families
suffer more disabling and longer last-
ing illnesses than their urban counter-
parts. They therefore spend higher per-
centages of their incomes for medical
care. In time, their opportunities for
emotional satisfactions diminish, forces
of motivation weaken, interests and as-
pirations become self-oriented, and ab-
ject despondency may develop.

Society has placed high values on
physical labor and income-earning ac-
tivities, but has regarded recreational
and cultural pursuits as trivial. Rural
people, by the very nature of their
employment-role activities, cannot eas-
ily engage in play, in social functions,
or in cultural activitics divorced from
the familiar. Society, moreover, tends
toward the psychological rejection of
the aged, consigning them to undesired
leisure-oriented existences of social
dependency.
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Dependency in old age is a crushing
blow to human dignity. In a farm
ballad of nearly a century ago, Will
Carleton voiced its tragedy in these
lines: “The world keeps newing so!
They fashion it/So old men find no
place wherein to fit.”

The reality of living looms to the
aged as a continuous series of inescap-
able confrontations. Modern rural
living, which places great emphasis
upon urban social patterns, uproots or
threatens many of our deep-seated
cultural values, which have their gen-
esis in the country. The philosophy of
independent self-sufficiency, which for
centuries dominated our rural culture,
no longer is an adequate base upon
which the aged may build a planned
program for security.

THE SociaL SECURITY AcT of 1935
and later amendments greatly relieved
the aged from compulsion to work until
physical incapacity, infirmity, or senil-
ity removed them from the labor force.
For the first time in history, many
workers gained assurance of a relatively

-secure retirement underwritten by law.

Today, with the inclusion of farmers
under socjal security coverage, more
than go percent of all workers are pro-
tected by its insurance provisions.

The accumulation of substantial cash
rescrves is not a characteristic of the
average farmer. As a rule, his net worth
consists largely of investments (or eq-
uity) in his farm, livestock, and equip-
ment. He relies on his property rather
than on life insurance to provide an
income to his widow.

Many surveys in the United States,
however, indicate that the average
farmer owns too little property to pro-
vide self-support in old age for himself
and his wife or his widow.

Older persons are more likely to have
their savings invested in their homes or
businesses than in forms that can read-
ily be converted into cash.

The Department of Health, Educa-
tion, and Welfare said that 54 percent
of all families with heads aged 65 or
over in 1959 had bank accounts or
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savings bonds worth less than a thou-
sand dollars. Average nct worth was
under 5 thousand dollars for 37 per-
cent, from 5 thousand to 14,999 dollars
for 34 percent, and 15 thousand dollars
or more for the remainder.

Lack of savings may denote that the
urge for improved living standards
competes with accumulation of capital
and that without public pensions most
elderly country people would be in
need.

Not that the 65th year is the time
people must lay down the tools of their
trade and become idle. In fact, one-
fifth of the aged were gamfully em-
ployed in 1g6o.

Farmers commonly stay in farming
until they reach 75. Nonagricultural
workers start to withdraw from the
labor force when they are 60, particu-
larly those in hazardous and physically
strenuous occupations. Some who with-
draw from active nonfarm employment
retire on small rural holdings.

Many retirement programs are in
active operation, but 55 percent of the
aged who are not confined in public
institutions receive less than 1 thou-
sand dollars in annual income; 23
percent, betwecen 1 thousand and 2 thou-
sand dollars; and g percent, between 2
thousand and g thousand dollars. The
remainder have incomes in excess of 3
thousand dollars, according to infor-
mation presented to the Senate Sub-
committee on Retirement Income, at
whose hearings in Sarasota, Fla., in
1961 retired persons said medical and
hospital costs and inflation were the
principal threats to personal security.

E. Grant Youmans, of the Kentucky
Agricultural Experiment Station, re-
ported that the median 1959 income of
rural men of 60 and over in Casey
County, Ky., was 815 dollars. The
median income of older urban males
in Lexington, Ky., was 2 ,256 dollars.
As a rule, these incomes represented
the incomes of both husband and wife.
Only 3 percent of the rural and 18 per-
cent of urban men reported incomes of
more than 5 thousand dollars.

Those findings closcly duplicated
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those I reported for Florida in 1961.
For retired persons living on small
farms in Florida, 66 percent had retire-
ment incomes of less than 1 thousand
dollars; 27 percent, from 1 thousand to
2 thousand dollars; and the remainder,
or 7 percent, more than 2 thousand
dollars.

Elderly landlords in Oklahoma who
reccive social security insurance bene-
fits average close to 1,200 dollars an-
nually in benefit payments, according
to findings reported in 1962 by Ward
W. Bauder, Otis D. Duncan, and James
D. Tarver, of the Oklahoma Agricul-
tural Experiment Station.

It is of public interest to recognize
that none of the average per capita in-
comes I have quoted would approach
the estimated annual budgetary re-
quirements of 2,400 to 3,100 dollars for
an aged urban couple, as developed by
the Bureau of Labor Statistics. It is un-
likely that budgetary needs of elderly
farm couples who live under a cash
cconomy system are much below those
of urban couples.

Cash incomes and levels of living arc
correlated * closely. Sociologists and
economists recognize many differences
in levels of living, but in relation to
aging we are concerned chiefly with
the subsistence and comfort levels.

In general, the rural areas of the
South—areas that have large propor-
tions of old people—are nearer the sub-
sistence than the comfort levels enjoyed
by nearly all other regions.

Commercial farmers—farmers who
report gross sales of agricultural prod-
ucts in excess of 5 thousand dollars
annually—gencrally scorc highonlevel-
of-living scales. The low scorers are
low-income operators, and most of the
aged are low income. Their average
level of living is the lowest of all.

I found in a survey in 1960 that more
than half of 206 rural families whom I
interviewed lived in unpainted frame
houses. Nearly one-third had no run-
ning water in their homes. Fewer than
one-fourth had telephones. Similar
findings have been reported by re-
search workers in other States.
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HeavrtH in old age is bound insep-
arably with the self-image of service-
ability. ‘We now know that the health
of older people affects every aspect: of
their activities—economic, social, and
psychological.

High costs of medical and hospital
care pose the greatest threats to their
feeling of economic security. Case his-
tories of public welfare agencies con-
tain many accounts of the health
tragedies of the aged, of which those of
the rural aged are among the most de-
pressing.

Many kinds of data prove that our
senior rural citizens who live on low
fixed incomes cannot meet the costs of
long or unusual medical care. The
public generally concedes that a way
must be found to guarantee this care
to the aged. In January 1962, 31 States
had the legislative authority for a pro-
gram of medical assistance to the aged,
but 2 of them did not provide funds for
the implementation of their programs.

Costs of medical care rise with in-
creases in age. Numbers of the aged
exhaust their cash reserves suddenly
when illness strikes. It is the fear of
unexpected high medical and hospital
costs that generates grave concern
among the elderly. Proposals that their
medical care be subsidized through in-
creased social security taxation have
aroused strong political controversies.
It has been estimated that annual costs
for a medical care program would
reach 2.5 billion to 5.4 billion dollars
by 1983.

According to a national survey,
about 28 percent of the aged in rural
areas had hospital insurance in 1959,
as compared to 4I percent in rural
nonfarm areas and 51 percent in cities.

Dr. Youmans reported somewhat
similar findings for Kentucky in 1961
in a survey of 1,236 older persons. He
found that only one in five rural per-
sons 60 years or older had protection
against medical care costs in the form
of insurance, as compared to one in
two of the urban persons. The propor-
tions of males and females covered by
health insurance were approximately

49

equal in both the rural and urban
areas, howevcr.

In a 1962 report to the President of
the United States, Senator Patrick V.
McNamara of Michigan stated that
the health insurance of farmers is of
poorer quality, costs more, and pays
fewer of the bills than health insurance
of older city persons. Older farmers
paid 23 percent higher premium costs
for medical insurance (%6 to 62 dollars)
in 1955 than older urban residents and
lacked the advantages urban citizens
enjoyed through group insurance cov-
crage. The insurance carried by the
rural aged paid a smaller part of the
hospital bill than insurance of the ur-
ban aged. Only g3 percent of the rural
aged had some part of their short-stay
hospital costs paid (1958—1960) by in-
surance, compared to 57 percent of the
urban aged.

Heart diseases, arthritis or other
rheumatic conditions, blood pressure,
and diseases of the digestive system
rank high among the disabling agents
affecting older persons. Nationally, 48
percent of all aged rural persons have
one or more chronic conditions that
limit their productive usefulness.

In Florida in 1952 and 1953 I found
that among rural farm retired persons
the rate of disability rose from about
7o percent at dge 65 to 95 percent at
age 85. Dr. Youmans learned in Ken-
tucky in 1959 that activity-role impair-
ments of men and women at ages 60-64
were 48 percent, and at age 75 and
over, 66 percent. Heart diseases and
arthritis were among the leading causes
of disability reported by rural people
in Florida and Kentucky. Interestingly
enough, poor health was a predisposing
factor in retirement rather than the
effect of it.

Rural areas generally lack the clini-
cal and home health services that most
urban people take for granted. During
the 1950-1960 decade, Hill-Burton
funds eased the hospital situation in
many rural areas. Still virtually un-
available to rural people are facilities
to provide intermediate hospital care
at reduced costs, services of medical
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social workers, outpatient services, vo-
cational rchabilitation services, home
nursing programs, and community
mental health programs.

It is the rural aged who keenly suffer
these privations, because often they are
physically unable to commute to urban
centers to get the care they nced. In
some places there is almost no public
assistance for medical care, although
in many of them six or seven of cvery
ten persons over 65 receive old-age
assistance.

Farre in the morrow is strong and
compelling among older persons who
are well adjusted physically and psy-
chologically.

Age 65 and retirement are a chal-
lenge. Farmers usually pass the age
without changing employment and
without a need for physical and psy-
chological realinement, as most people
do who retire from industry.

Most farmers apparently do not seri-
ously consider planned retirement be-
fore they become eligible for social
security benefits. -

William G. Adkins, Texas Agricul-
tural Experiment Station, and Joe R.
Motheral, of the Department of Agri-
culture, reported that %8 percent of
farmers they interviewed in Texas in
1954 concerning retirement had made
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no plans for it, 12 percent had made
definite plans, and 10 percent had
given the matter some thought without
reaching a decision.

“ Paradoxically,” they stated, “fami-
lics which were in the wecakest financial
position had given the least considera-
tion to the problem.”

Three-fourths of the farmers in Okla-
homa do not plan to leave their farms
upon reaching conventional retirement
age, according to findings of Ward W.
Bauder, Otis D. Duncan, and James D.
Tarver, of the Oklahoma Agricultural
Experiment Station. Farmers under 65
had made no definite plans for retire-
ment, they said, and %1 percent ex-
pected to continue farming after age.
65, but on a reduced scale.

Agricultural activities provide people
from many walks of life with mental
stimulation; withopportunities tosatisfy
deep-seated creative urges through the
planting and caring for flowers, orna-
mental shrubs, and trees; and with
time to enjoy the recreational values of
self-controlled labor. They fashion their
sentiments of fear, trust, and awe about
a supernatural world under doctrinal
rationalization.

In advanced ages their formal social
contacts center largely in the church,
Sunday school, and other religious
activities. Because of the anxiety of the
aged over approaching death, the dread
of leaving dependents unprotected and
alone, and the promise of rewards to
come, the rural church is provided with
a unique ministerial role.

Research in the South by the S—44
Southern Regional Cooperative (Rural
Sociology) Committee indicated that
high proportions of rural old persons
undergo a period of personal disequi-
librium or “normlessness.”” Because of
failure to attain socially acceptable
personal goals, some of the aged de-
velop feelings of inward guilt and of
social inadequacy. Norms and goals
become unclear, the mind becomes
confused, and abject despair (anomia)
sometimes follows.

The extent to which isolation, lone-
liness, and enforced idleness induce
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dejection is as yet unmeasured, but I
have data that suggest that high pro-
portions of older people tend to be-
come anomic, particularly after age v5.
Most data do show, however, that it
is the personality of the individual
that determines his adjustment to old
age.

Older people as a rule are content to
live without thrill—according to sur-
veys I made in Florida—but they seek
companionship with others of their age
group who share similar tastes. Most of
them are usually satisfied with a nar-
row range of social relationships, such
as family visiting, relaxing in the sun,
or, on hot days, philosophizing in the
shade. Some are happiest in cities or

towns. Others prefer small villages or-

the open country. Childhood memories
often bear heavily on their retirement
decision.

ONE IN s1x farmers in the United
States (about 616 thousand) was over
65 in 1960. Nearly 404 thousand farm-
ers' were classified by the census as
part-retirement farmers. Presumably
most of these were aged. I think, there-
fore, that more than 200 thousand aged
farmers remained in the active farm
labor force.

Aged farmers in Louisiana in 1955
were disproportionately concentrated
among the operators of small farms
(under 10 acres) and of large farms (7o
acres and more), as reported by Paul
H. Price and Homer L. Hitt, of the
Louisiana State Agricultural Experi-
ment Station. :

In low-income agricultural areas of
western Florida, I learned in 1960 that
nonemployed rural residents, who were
mostly retired, lived on farms averag-
ing 35 acres; commercial farms aver-
aged 161 acres.

Poultry farming, general farming,
and livestock production (except dairy)
were the enterprises reported as usually
followed in Louisiana by older farmers.
The typical retired farmer in Florida
kept 1 or 2 dairy animals or swine, or
both, and 15 to 30 chickens. About 1
in 10 of those who remained on their
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own farms had abandoned agriculture
completely.

Reduced activity seems to precede
complete retirement. On the average,
human efficiency is highest around the
midthirties; then it declines gradually
until late middle age; and thereafter
it goes down rapidly.

Some retired persons live with their
children. Others maintain separate
homes on the land. A minority settle
in crossroad settlements, villages, or
towns. Sometimes father-son agree-
ments permit the continuance of a
farm as an economic unit while the
parents give up active management.

In some places older farmers employ
management services in order to retain
their farms. In Florida, for example,
20 percent or more of the farm opera-
tors in 1960 were more than 64 years’
old in 26 of the State’s 67 counties, yet
20 of the counties formed a contiguous
block in central Florida—the citrus
belt—where grove-management serv-
ices were available, and annual farm
incomes were well above the State:
average. :

THE URGE to earn money becomes
less of a drive in the later years. Re-
tired persons generally treasure per-
sonal values above money 1if their
income is ample for ordinary needs.

A conclusion Fred R. Marti and I
reached in a study of retirement farm-
ing in Florida was that retirement
farmers, those who engage in part-time
or small undertakings, have different
desires and incentives from those of
commercial farmers, who are impelled"
by the profit motive. The retired ones
seek primarily personal adjustment
and security.

Retirement incomes and net farm
earnings are inversely related. Low-
income retired farmers usually cannot
supplement fully their basic needs from
farming, but high-income retirement
farmers spend extra income for recrea-
tional forms of agriculture, such as
growing exotic fruits and flowers or
experimenting with crossbreeding.

Few retired persons go into farming
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for profit, but I have many examples
of old people who retired from trades
and professions and became financially
successful in some kind of agriculture.

The older newcomers to farming
tend to overestimate their physical
ability. General opportunities for farm-
ing may seem plentiful, yet the variety
of opportunities actually may be lim-
ited by work capacity. Old people,
for example, cannot bend their backs
the long hours needed to produce, pick,
and pack a commercial strawberry
crop. The production of vegetable and
flower plants may be practical for
young farmers, but transplants that
are to be marketed early in the morn-
ing may have to be gathered and
packaged late into the night, a time
when old people should be in bed.

Those who enter farming after years
of living in cities may be surprised to
discover a number of restrictions. Cer-
tain crops, such as flue-cured tobacco,
are under allotment controls. States
have regulations as to the production
of milk and other dairy products that
are to be sold. Farmers in some counties
cannot market farm-dressed meat
without buying a retail license, which
is granted only when certain sanitary
standards are maintained and author-
ized oflicials inspect the product.

Thus a number of circumstances—
low income, advancing age, declining
strength, and laws—may limit the
retired to the production of farm prod-
ucts for home use.

WHETHER to live in the country, a
village, or a city is a decision every
retired person must make.

Most of our rural villages have all the
amenities of comfortable living, but
one will encounter many material and
social privations in the country. The
usc of the village as a retirement settle-
ment by former farmers is indicated by
high proportions of older people, or
one in four, who live in rural nonfarm
areas.

The aged usually have no desire to
be scgregated, yet some do prefer to
settle in retirement centers. The Hous-
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ing Authority of Jacksonville, Fla.,
places elderly couples in accommoda-
tions best suited to their needs.

If they like to have children around
them, and many of them do,” re-
marked Roy O. Edwards, a consultant
for the Housing Authority, ‘“‘they are
placed in a neighborhood of families
with children.” Otherwise they are
located in a section where they have
the quiet they desire.

A plan for a sponsored neighborhood
village, which would combine worthy
clements of rural and urban living, for
retired people was made by the Re-
tirement Research Division of the
State Improvement Commission of
Florida in 1950. It would consist of 500
or more living units placed around a
community center and located within
the surburbs of a city of 50 thousand
or more. Up to one-fifth of the inhabit-
ants would live in apartment houses
and the rest in one-story dwelling units
on landscaped lawns. The center of the
village would contain stores, shops,
and outdoor recreational facilities.
Rural-minded people would live in the
periphery of the village, where they
could garden and grow fruit.

The Florida plan never reccived leg-
islative support, but some of its basic
principles have been incorporated in
nonpublic retirement village designs.

Retirement villages now dot the coun-
tryside from California to Florida.
Village ownership ranges from dis-
tinctly private to institutional. Some
are merely real estate ventures; others
are regulated retirement centers.

Most of them support community
shopping and recreational facilities.
They are landscaped and have paved
roads, central water supplies, and
other necessary community services.
Some villages restrict visits of children.
Some provide life care and medical
services. Others are open to the public
simply as housing.

Among the nationally known private
retirement village centers are Del
Webb’s Sun City, Fla., and Sun City,
Ariz.; Port Charlotte and Cape Coral,
Fla.; ranchettes in Florida and Ari-
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zona; various retirement centers in
California and other Southern States;
numerous and widely distributed
trailer parks; and fraternal and church
settlements.

Interestin retirement centersis widely
distributed. The Postal Colony Com-
pany acquired 1,800 acres adjacent to
Clermont, Fla., about 1926. Two years
later an additional 700 acres were
added and sold to personnel in the
Railway Mail Service, which operates
much in the same manner as the Postal
Colony. Penney Farms was founded
by J. C. Penney and operated by the
Christian Herald, and is another rural
retirement project.

The = Upholsterers  International
Union, the Loyal Order of the Moose,
and Lutheran, Presbyterian, and Ad-
vent Christian churches, among others,
have pioneered in retirement settle-
ments. The basis for admission, fees
charged, care given, and other re-
quirements vary from organization to
organization. Yet all villages are de-
signed with the older person in mind
and provide an atmosphere- that is
friendly, cheerful, and restful.

The maladjustment of many rural
retired men and women is cited as an
argument for developing a rural-urban

type of atmosphere for country-bred
people.

A similar thought prevailed in Eng-
land some years ago. Out of that think-
ing came Whiteley Village. William
Whiteley in 1910 made a grant of a
million pounds to provide homes for
men over 65 and women over 6o years.
The 225-acre site is undulating and
heavily wooded, yet it is only 2 miles
from Walton-on-Thames and Wey-
bridge. Thus it provides the amenities
of urban living and retains the rusticity
of the countryside. The village layout is
hexagonal and has one through avenue,
a circle road, and numerous named
walks. It includes stores, a bowling
green, and a recreation pavilion and
provides stage plays, concerts, lectures,
and library services. The residents in-
clude 100 men and 260 women.

FEpERAL, State, and county rural
areas development committees are
beginning to consider the needs of
older people.

In one low-income Florida county,
the rural areas development commit-
tee and the Retirement Department of
the Florida Development Commission
in 1961 promulgated plans, subject to
financing, to build a hundred homes
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for the aged with better-than-average
incomes.

The retirement village has been
planned to occupy approximately 50
acres of land at Live Oak, Suwannee
County. All living units are designed
as single or duplex dwellings. Letters
received by the planners indicated all
homes would be quickly occupied.
Nevertheless, the financing of this Ru-
ral Areas Development nonprofit proj-
ect, which is supported by outside
rather than local demand and which
is designed to spur the local cconomy
by imported income, encountered some
difficulty, which pertained to financing
construction. Moreover, community
planning to provide local low-income
rural people with adequate housing in
an environment that adds to the value
structure of their lives is not part of
the present project.

Retired people in villages or subur-
ban areas have few demands on their
time. Most of them are free to do
whatever they wish. Gencrally they
enjoy television, the radio, cards,
fishing, and reading. They often view
the recreational aspects of gardening
as supcrior to more formal types of
activity. One measure of the impor-
tance of backyard agriculture isgleancd
from reports of county agricultural
agents.

In South Carolina nearly 400 thou-
sand farm or home visits were made by
county agricultural extension workers
in a year; 441 thousand office visits
and nearly 526 thousand telephone
calls werc received also by the Exten-
sion Service.

In one year in Duval County in
Florida, where Jacksonville is located,
8 thousand telephone calls were re-
ccived by the county agent regarding
the care of lawns, and information was
given to 6 thousand homeowners about
flowers and shrubs. The agricultural
extension services in a number of other
Florida counties frequently hold clinics
relating to lawns, ornamentals, and
dooryard citrus. Clearly the role of the
county agricultural agent assumes a
new image as our aged seck adjustment

Yearbook of Agriculture 1963

in small-scale agricultural pursuits in
suburbs and villages.

THE REAL HOUSING problem of the
rural aged is one of limited financial
resources. Healthy and still active
older persons with adequate incomes
and savings experience no housing
problems except those common - to
their communities.

For those in the later years of life,.
according to John B. Mitchell in a
1955 Rhode Island Agricultural Ex-
tension Service bulletin, the cxpense
of maintaining a large house often
creates a serious economic situation.
The family home, besides being too
big for the aged parents living -alone,
needs more repairs since it also is
aging. .

Sagging porches, broken floorboards,
decaying steps, and similar deteriora-
tion. all add to the safcty hazards of
old people. The old home, with its
empty rooms and hollow sounds, is
often too lonely for contented living.

Special housing designs for the aged
relate largely to items associated with
convenience and safety.

Safety. can be enhanced by emer-
gency automatic cutoff of gas ranges,
by nonslip bathtubs and conveniently
placed grab bars, by doors without
sills, by doorways wide enough for the
passage of wheelchairs, by elimination
of doorknobs, and by good lighting,
with no dark halls, corners, or closets.
Floors should be warm and resilient.
The heating system should maintain
even temperatures of 68 to 70 degrecs
or higher. Air conditioning should be
installed in areas of high temperatures.

Housing costs for the aged are often
out of proportion to income. Inade-
quacy of income subjects the aged to
political judgment in the use of public
funds for housing. It opens the question
of how much social security or other
types of government financing can be
cmployed to improve their lot. What
concerns the public—the taxpayer—is
housing at a price to enable a low-
income couple to spend the later years
with dignity in a socially acceptable
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environment, whether in the city, the
village, or the open country.

The Victoria Plaza Apartments for
the aged of modest means (a maximum
annual income of 3,100 dollars) in San
Antonio, Tex., is another departure
from conventional housing. The apart-
ments were erected in 1960 under the
San Antonio Housing Authority with
funds supplied by the Federal Govern-
ment. Itis a g-story building contain-
ing 185 apartments. It has many safety
devices ‘needed by old people. It
achieves a feeling of warmth and hos-
pitality through architectural design,
furnishings, and administration. Com-
panionship, recreation, consultation on
personal problems, and clinical serv-
ices are available. It points up one way
by which the rural communities and
counties, as well as cities, can provide
low-cost housing, companionship, and
serenity to their aged.

‘Many problems”in financing, taxa-
tion, ownership, transfer of property
(continuity of existence), and manage-
ment are yet to be solved before any
great nuiiber of the aged can be aided
through public projects. To speed up
the process through private agencies
involves subsidies from public funds to
insure profits, yet the aged are now
subsidized 'under various other public
programs. The issues involved impinge
upon alternative costs and procedures
that would enhance the general welfare.

One encouraging note is that Federal
legislation has attempted to fill the
housing credit vacuum for rural per-
sons over 62 years of age. In September
1952, President Kennedy signed the
Senior Citizens Housing Act of 1962,
which amends title V of the Housing
Act of 1949. This program is under
the Farmers Home Administration.

Under the new provisions, eligible
persons can buy previously occupied
existing housing as well as build or
improve their homes, or even partly
finance a building lot. For persons who
are deficient in repayment ability, co-
signers may be used. All loans bear 4
percent interest, and may be amortized
over 33 years. :
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Loans will be made from a revolving
fund of 50 million dollars.

Another 50 million dollars have been
made available at 3.5 percent interest
to private nonprofit corporations and
consumer cooperatives to provide mod-
erate-cost rental housing and related
facilities for the aged in low and middle
income groups.

The act also establishes an insured
loan program to assist profitmaking
individuals, corporations, associations,
trusts, or partnerships in providing
rental housing and related facilities for
older people. The interest rate varies
but may not exceed 6 percent, and
individual loans are limited to 100
thousand dollars.

Another program for aid to the aged
functions under the Federal Housing
Administration. The sum of 251 million
dollars is the maximum permitted to
be outstanding at any one time. In
order to secure a mortgage under the
program, a borrower must show he
has failed to secure financing from at
least two conventional financing insti-
tutions.

The programs sketched emphasize
the concern of the Federal Govern-
ment in adequate housing for persons
in advanced years. By 1980 it is ex-
pected that 1o million persons over 62
will be living in rural areas. The new
legislation will enable many of them
to live with dignity in comfortable and
sanitary housing.

More than two-thirds of the 17.4
million aged persons in the United
States received old-age, survivors, and
disability benefits in mid-1962. In all,
13.4 million persons were eligible
under that program. At the same date,
2.2 million aged persons were receiving
old-age assistance and just over 100
thousand recejved medical assistance
for the aged under the Federal-State
program. Other persons received pay-
ments from Government employee
programs, railroad retirement, veteran,
and similar sources. About 1.5 million
persons aged 65 and over had no in-
come from employment or the public
programs. '
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Among farmers, as indicated by Roy
L. Roberts, in the May 1962 Social
Security Bulletin, social security retire-
ment claims are proportionately higher
than survivor claims in the tradition-
ally low-income areas, and converscly
in the more prosperous farming areas.

In 1956 two agricultural economists
of the United States Department of
Agriculture, K. M. Gilbraith and L. A.
Reuss, compiled income data on %30
rural families in 25 northern counties
of Florida. Farm operations contrib-
uted a little more than 14 percent and
income from nonemployment about 20
percent of all family income.

More than 35 percent of all social
security beneficiaries in Louisiana in
1960 were also receiving old-age as-
sistance. For Colorado, Mississippi,
Alaska, and California, the next highest
States in the order named, the percent-
ages were 21.8, 21.2, 17.1, and 15.1,
respectively. The lowest was Virginia,
0.8. Collectively, g percent of the aged
social security beneficiaries in the South
were on the old-age assistance rolls in
February 1960, as compared to 6 per-
cent living elsewhere.

The number of farmers actually re-
celving social security from farming
operations is somewhat confused by
farmers who also earn social security
benefits from covered nonfarm em-
ployment. However, the number of
farmers of all ages covered by the social
security program from farming totaled
2.2 million in 1959. This number was
only o.1 million less than the number
filed under the social security program
in 1955, and 0.3 million less than the
number for the pcak year 1956.

Meanwhile, in 1954-1959, the num-
ber of farmers dropped from 4.7 to 3.7
million. This indicates that larger pro-
portions of the farmers were included
under the social security program in
1959 than in 1955. Presumably social
security will substantially replace old-
age assistance among farmers in the
years ahead, except for those aged with
relatively high unmet needs.

The numerical, social, and political
importance of the aged in our com-
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munities will continue. The penctra-
tion of urban values decp into rural
areas has brought about great changes
in rural value systems. Thus it is that
our rural aged have become exposed
to cultural shocks, to social depend-
ency, and to frequent feelings of rejec-
tion and maladjustment.

Social changes affecting the family,
particularly since the enactment of
the Social Security Act in 1935, have
evolved rapidly and have conspicu-
ously modified the traditions and out-
look relating to the support of the aged.

The trend today is toward depend-
ence in old age upon government
rather than self for survival and com-
fort, because the social security and
public welfare programs tend to insti-
tutionalize the care of the aged. Public
emphasis is now focused upon the elim-
ination of poverty and improvement in
the general welfare.

. Economic security is the one neces-
sary condition for effectively widening
the horizons of older pcople. Great
values can be achieved from recrea-
tional and cultural pursuits when they
attain a status value equal to that of
work. Because of common interests,
the rural community is in a unique
position to join forces with its own aged
for economic and social advancement.

Danier E. ALLEGER is an associate
agricultural economist with the University of
Florida Agricultural Experiment Station,
Gainesville, Fla. He is the author of Rural
Farm Retirement, a research bulletin pub-
lished by the Florida Agricultural Experi-
meni Station, and the editor of Fertile Lands
of Friendship. He was chief of party of the
University of Florida Agricultural Mission
to Costa Rica from 1958 to 1960.
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LAND

LAND is a many-splendored thing. Crops grow on it—on
about 60 percent of the total land of the United States. We
use land for homes, cities, highways, forests, junkyards,
parks. To some of us, land is a piece of the earth to be cher-
ished; to some, it is a commodity to be exploited. We have
been fortunate in having much land of many types, but we
have been wasteful. This section explores some of the prob-
lems that are developing and some courses of action; they
are treated more fully in later chapters. Urban requirements
have been relatively small, but the growth of cities eventually
may impinge more seriously on other major uses. Local
units of government are increasingly important in guiding
the use of undeveloped lands. Economists calculate that 71
million acres should be shifted from use as cropland by
1980. We need therefore to review the potential of our land
to see how well it will meet future needs for food, forest
products, urban uses, and recreation and how effectively we
can shift from one use to another—but we cannot enlarge

the extent of our precious land. It is all we have.
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LAND USE TRENDS
AND URBANIZATION

THE land and water area of the United States exceceds
3.6 million square miles, from the Atlantic to the mid-Pacific and from the Gulf
of Mexico to the Arctic. About five-sixths is in the 48 contiguous States. All but
2 percent is land. What and where it is, how it has been used since it was settled,
who owns it, and how it is related to the growth of population and production
bear on the country’s social and economic development and future.

About 60 percent of the total land of
the 50 States is used directly to produce
crops and livestock. Twenty percent is
used for forests. Less than 3 percent is
devoted to urban and related intensive
uses. Land designated as primarily for
recreational or wildlife uses and those
devoted to public installations and fa-
cilities account for about 5 percent.
The rest, 12 percent, is mainly desert,
bare rock, swamp, and other land of
limited economic use.

The use of land and expansion of
cities have been related closely since
early settlement. Greater productivity
in agriculture and growing commer-
cialization of agriculture are an initial
condition for wurban expansion. A
smaller number of workers needed to
produce food and fiber makes more of
the labor force available to produce
nonagricultural goods and services.
Urban expansion at the same time pro-

vides the market for agricultural prod-
ucts and employment opportunities for
released workers.

Another interrelationship is the effect
of urbanization on patterns of land usc
within the zone of influence of cities.
Improved means of transport of per-
sons and products have extended con-
tinuously the zone of urban influecnce
on the use of land. Also relevant is the
amount of the land required to meet
urban needs in relation to require-
ments for other major uses.

Urban requircments thus far have
been relatively insignificant in the total
picture, although increasing urban ex-
pansion eventually may impinge more
scriously on other major uses.

BeFore the European settlers came,
the land was used largely for fishing
and hunting. Almost one-half of the
land area was forested. About two-
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fifths was covered with grass and her-
baceous plants. The remainder was
covered with shrubs or was barren rock
or desert. The forested areas formed
two belts, one inland from the Atlantic
and the other from the Pacific. The
eastern forest covered both the valleys
and the mountains of much of the
humid East.

Two types of grassland formed a
central belt between the eastern and
western forests. The prairie, or tall
grass area, was slightly larger and ex-
tended west from the eastern forest to
the rooth meridian. The plains, or
short grass area, extended westward to
the mountains. The two grasslands
occupied about g0 percent of the total
land surface. Other grasses, such as
mesquite, bunchgrass, and marshgrass,
covered about 8 percent of the land.
Desert shrubs grew in places.

Although in the first settlements
dwellings were in villages, the cultiva-
tion and grazing of adjoining land was
a major source of employment and in-
come. With abundant land, a pattern
of individual ownership was estab-
lished as the economy evolved and
agricultural products were produced
for oversea markets.

The carly settlements grew at an in-
creasingly rapid rate. By the time of
the first census in 1490, the population
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was 9.9 million. Only about g percent
were urban. Most of the rural popula-
tion engaged in agriculture. Transpor-
tation access to the Atlantic seaboard
was important. Inland movements of
population tended to follow navigable
streams. Only land within 15 to 20
miles of navigable streams or markets
generally was cropped.

Improved landsin 1790 totaled about
g0 million acres. Most of the agricul-
tural development was confined to a
strip about 250 miles wide along the
Atlantic Plain. Agricultural production
was sufficient to meet increasing do-
mestic requirements and to permit
some exports. The 20-odd settlements
west of the Appalachian Mountains’
accounted for less than 5 percent of the
population.

Heavy immigration continued into
the 1gth century, and rapid settlement
took place beyond the mountains. Im-
petus to land development and settle-
ment stemmed from major transport
innovations in the form of the steam-
boat, canals, and railroads. The first
railroad in 1830 had 14 miles of line.
Within 10 years, the total railroad
mileage approached g thousand. Be-
fore the railroads, cach city depended
on local supplies of fruit, truck, and
vegcetables. The expansion in rail trans-
port broke the locational advantage of
the farmland along the seaboard. The
production of grain, sheep, and cattle
shifted westward to the frontier, and
fluid milk could be supplied in place
of butter and cheese.

Many implements—the cotton gin,
the iron and the steel plow, harrows
and secd drills, the corn planter, me-
chanical reapers, and a practical
threshing machine—were developed.
They had tremendous effect on pro-
duction and the use of land.

By 1850, agriculture was spreading
to the prairie lands of Illinois, Iowa,
Kansas, and Texas. A few settlers had
penetrated as far west as Utah, Oregon,
and California. Land in farms totaled
294 million acres, of which 114 million
were cropland. Most of the improved
land had been carved from virgin for-
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est. The real value of gross farm prod-
uct was about four times that of 1800.

The westward migration continued
throughout the second half of the 1gth
century. Settlement was stimulated by
passage of the Homestead Act in 1862,
the Desert Land Act in 1877, and com-
pletion of the first transcontinental rail-
road in 186g.

By 1900, farm settlement had reached
the arid zone along the 100th meridian,
and irrigation and dryland farming
were expanding in the Pacific Coast
States. Croplands totaled almost 400
million acres, of which about 4.5 mil-
lion were irrigated. Cropland and farm
pasture combined totaled about 600
million acres. The dominant role of the
Corn Belt in the Nation’s agriculture
had become established. The real value
of gross farm product had increased
about fivefold from 1850; agriculture
accounted for almost one-fourth of the
gross national product and supplied
about two-thirds of the total exports.

Developments in land use during the
1gth century were dominated by agri-
culture’s conquest of the wilderness.
By the turn of the century, pioneer
farmers had cleared more than 300 mil-
lion acres of virgin forest and had
plowed a like amount of virgin grass-
land. The development of fertile west-
ern lands was having repercussions in
the East, as reflected after 1880 in the
reduced acres of land in farms. While
a part of the decrease may be accounted
for by a shift to urban and transporta-
tion uses, much was abandoned for
agricultural use.

THE FIRsT two decades of the 20th
century mark a turning period in trends
in the use of land.

Agricultural expansion continued,
largely through the development of
arid, semiarid, and wet lands. But the
areal expansion of agriculture was rap-
idly nearing completion. The peak in
total cropland of 480 million acres
reached in 1920 was unchanged in
1930.

This period also marks the beginning
of a more rapid and different type of
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areal expansion of cities. Urban popu-
lation increased almost a hundredfold
during the 1gth century, and a corre-
sponding increase occurred in the space
occupied by cities. Although railroads
and rapid-transit systems had extended
metropolitan influences over broader
areas, much of the development near
them was still in the form of compact
industrial or residential suburbs and
satellite communities.

Automobiles and improved highways
accelerated mobility and set the stage
for more scattered and explosive types
of expansion than the earlier gradual
and regular growth. At the same time,
working hours were being reduced,
more leisure time was available, and
incomes were rising. They provided the
ingredients for an expansion in require-
ments for recreation and related types
of land use.

Many of the developments since
1920 reflect the acccleration of carlier
trends—the rise in the urban propor-
tion of the population, a corresponding
decrease in the rural population, a
decline in the proportion of the labor
force emploved in agriculture, higher
yields, increased mechanization, and
the release of cropland formerly re-
quired to fced horses and mules.

By 1960, a population three-fifths
higher than in 1920 was being pro-
vided with improved dicts from less
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cropland. The acreage harvested de-
clined by 34 million acres from 1920 to
1959, and by 1961 was down 54 million
acres, the smallest acreage of cropland
harvested in more than 50 years.

The greatest change in land use since
1920 has been the doubling of areas in
special-purpose uses, such as urban
areas, highways and roads, parks, and
wildlife refuges.

The average rate of absorption of
rural land by special-purpose uses dur-
ing the 1950’s was about 2 million acres
ayear. Cropland and grassland pasture
were the source of about 40 percent of
the land shifted to special-purpose uses
since 1950. About 40 percent came
from forest and 20 percent from idle
land. - '

Special-purpose uses include inten-
sive uses, such as urban and built-up
areas, and extensive uses, such as areas
devoted primarily to recreation and
wildlife and to public installations and
facilities. About 54 million acres of
land were devoted to urban uses, trans-
port, and other intensive uses in 1959.

Urban uses and highways and roads
accounted for about go percent of this
category. The area devoted to urban
and other intensive uses has increased
by two-thirds since 1920, about two-
fifths since 1940, and by about one
fifth since 1950. :

INCREASES over the past two decades
in the acreage devoted to urban and
other built-up areas have approxi-
mated the United States average in the
Northeast, Lake States, Corn Belt,
Appalachian, and Pacific regions. In-
creases have been considerably greater
in the Southeast, Delta States, and
Southern Plains regions. Practically
no change occurred in the Northern
Plains. -

The area devoted to extensive types
of special-purpose uses has ahout dou-
bled since 1920 and has increased by
more than 20 percent since 1950.
About 62 million acres were devoted to
parks, wildlife refuges, and other rec-
reational uses in 1959. Nearly one-half
of this acreage consists of reserved
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forest land in parks, wildlife refuges,
and wilderness areas. Public installa-
tions and facilities occupied about g1
million acres, about three-fourths
being in national defense areas.

THE EXPANSION of cities and increas-
ing requirements for land for nonagri-
cultural uses have affected strongly the -
use of land for agriculture. Some has
shifted directly into nonfarm uses, and
farming operations on the remaining:
agricultural land in fringe areas often
have been adversely affected.

Frequently the first farms to disap-
pear are the intensively utilized truck
farms, which are shifted farther from
the market of the central city. Dis--
placed next are dairy farms, orchards,
and lands devoted to the production of
specialized and perishable products.

Other impacts of encroachment in-
clude higher tax burdens stemming
from the need for increased public
services. Tax levies in many places may
be beyond the productive capacity of
farmland, which then is placed on the
market prematurely. - '

Highway improvements also havé an
immediate effect on the direction, rate,
and nature of changes in land use. The
quality and location of highways di-
rectly influence the location of resi-
dences, factories, recreation, and other
land uses, where ready accessibility is
a strategic consideration. In general,
highways have enhanced the value
and intensified the uses of adjacent
land. Beneficial effects usually over-
shadow such adverse effects as the
severing of farm operating units or the
separation of parts of the service areas
of communities.

The intensive type of urban-related
uses generally represent higher valued
economic uses of the land and water
resources involved and hence have the
advantage in competition with agri-
cultural uscs.

Trends and expectations indicate
that continued urban expansion is in-
evitable. :

OVER THE NEXT two decades, special-
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purpose uses are expected to increase
by almost 50 million acres, or about
one-third. Urban and built-up areas
are expected to increase by almost two-
fifths, and the less intensive nonagri-
cultural uses by about 30 percent. The
increases in urban and other special
uses would be drawn initially from all
other major types of use.

Since most of the reductions in the

next two decades would likely be re-.

placed by diversions of cropland, the
ultimate incidence of the absorption by
increased nonagricultural uses would
be on cropland.

Because of the increased output in
agriculture, the needed acreage could
be- shifted from crop production to
meet the expanding requirements for
noncrop uses.

Estimates indicate that (if trends in
yields since 1950 continue) the food
and fiber needs of a population that
may be 45 percent higher by 1980 could
be met with 407 million acres of crop-
land, compared with 458 million acres
in 1959.

In terms of effects on total agricul-
tural capacity, the expansion in urban
and related nonagricultural require-
ments would appear to have no serious
repercussions during the next few dec-
ades. Such shifts, in fact, would con-
tribute toward bringing the amount of
cropland devoted to agricultural pro-
duction more into line with require-
ments for food and fiber.

TuE MORE serious adverse effects are
likely to occur within the immediate
zones of urban influence.

More consideration needs to be given
the problems that attend such expan-
sion and to possible means for their
alleviation.

Among possible avenues for promot-
ing more orderly development and
minimizing adverse impacts that need
to be explored by rural and urban in-
terests are fringe area and rural zoning,
reorganization of local government and
resource districts, tax assessment pol-
icy, and environmental and regional
planning.
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Mark M. REcAN, an agricultural econ-
omist in the Farm Economics Division, Eco-
nomic Research Service, has written a
number of publications on resource evalua-
tion, cost sharing, and other aspects of the
development and use of resources. His activi-
ties include service on the staffs of several
regional and national resource commissions
and foreign assignments on resource prob-
lems with international agencies.

Hucu H. WooTEN, an agricultural
economist in the Farm Economics Division,
Economic Research Service, has been engaged
in farm appraisal and land utilization stud-
tes since 1926. He is author and joint author
of some 70 bulletins, articles, and chapters
on the major uses of land, shifts in land use,
and projections of future needs for land.
These publications have continued the series
on the uses of land, which was started by

.Dr. O. E. Baker about 1912.
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WILLIAM H. SCOFIELD

VALUES AND

COMPETITION FOR LAND

LAND is a many-splendored thing. To some, it is soil—
how many bushels of corn will it raise? T'o others, it is a small piece of the earth’s
surface, rare as a gem, something to be cherished and enjoyed like an old
masterpiece. To still others, it is space—something on which to build a home, an

apartment, a shopping center.

More people need more space,
stretching always outward into the
country, along the highway, across the
river, along a lake. Cover it with as-
phalt-and concrete, clear off the trees,
level a hill, fill in a draw, change it as
you will, but space—land—is still
there. It separates people; it brings
them together. We can stretch it by
building upward and compress it by
high-speed highways. Tear down the
old buildings; use it again and again.
Space never wears out.

How do you put a price on such a

commodity? :
- Land is an economic good—some-
thing capable of satisfying human
wants. Over the past 100 years, our
Nation has been transformed from a
mainly rural to an urban society.

Now, 63 percent of our people live
in or near cities of 50 thousand or
more. The end of this trend is not in
sight. Population increased only 11
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percent within the central cities be-
tween 1950 and 1960, but nearly 50
percent in the adjacent fringes. The
increase in the wholly rural counties
was only % percent.

We have used land lavishly in the
process of growing horizontally. Auto-
mobiles have a voracious appetite for
land. A mile of four-lane divided high-
way built to the Federal interstate
standards takes nearly 40 acres. The
artistic tracings of an interchange may
take another 10 acres. The parking
area needed for the typical shopping
center is several times the area taken
up by the stores themselves. The space
required for a carport or separate
garage and driveway may take up as
much land as the house.

The jet age of commercial aviation
also consumes vastly more land for
airports than in the era of the DC—3’s.
The new airport for Washington, D.C.,
takes in 10 thousand acres for its serv-
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ice areas and o-mile runways. The
17-mile access road to downtown
Washington took another g15 acres for
the right-of-way. This combined acre-
age of land would accommodate 40
thousand single-family dwellings—a
community of 125 thousand persons.

One’s aversion to climbing stairs
undoubtedly has contributed to the
popularity of the one-story dwelling,
but other types of construction also
have followed the trend toward hori-
zontal growth. New schools seem to
stretch out endlessly as new wings are
added to accommodate the increased
enrollment from new subdivisions of
ramblers.

The new factory buildings likewise
spread out over large areas, but for
good engincering reasons. The trend
can be traced to the innovation of the
continuous assembly line. Great gains
have been made in the efficiencies of
handling materials, based on the hori-
zontal movements of raw materials
through the production and assembly
operations to the final product. Today,
the multistory manufacturing plant
is as obsolete as the whippletree and
horse collar.

IT 18 INEVITABLE, therefore, that the
multitude of new uses and demand
for land have resulted in new standards
of land value that differ sharply from
those long associated with land when
it was predominantly a source of food
and fiber. In a rural economy, land
represented little else. Today, land
provides an array of services that are
far more difficult to measure and to
value.

The problem is further compounded
by the fact that many of these needs
for land can only be predicted. Pres-
ent values must reflect a large element
of uncertainty with respect to future
uses. Time is a key clement in the
pricing formulas.

Although more involved in actual
application, the valuation of land for
agricultural purposes is relatively sim-
ple. It is the present worth of the ex-
pected annual returns in the future.
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Thus, land with an expected rental
return of 10 dollars an acre would be
worth 200 dollars if a return of 5 per-
cent is desired. But when farmland is
sold for nonfarm uses there is usually
no annual income. The returns from
annual appreciation are not realized
until the land is sold. In the meantime
the carrying costs for property taxes
and intercst on the original investment
mount.

The eventual selling price of such
land can never be predicted with cer-
tainty becausc its future use depends to
so great an extent on events beyond the
control of the landowncr. The exact
location of a highway, a sewer or water
line, adjacent or ncarby development
of other land, or decisions by a zoning
board may each add or substract thou-
sands of dollars from the value of a
tract of land.

It is not surprising, therefore, that
the market for land in expanding fringe
areas often is nebulous, capricious, and
subject to wild speculation. The land
booms of the past attest to this. The
speculative interest in farmland in
1963 is basically similar to that which
existed on the new-land frontiers a
century ago. Then, unsurveyed and
hostile lands were bought for a dollar
or two an acre and sold for 5 or 10
dollars. Today, dealings are in terms of
hundreds and thousands of dollars an
acre. Million dollar transactions are
by no means rare.

THE BasIC characteristics that create
value for land for nonfarm uses arc of
two general types.

First are the physical, or the on-site,
characteristics, such as topography,
soil, drainage, and vegetation. These
often can be modified or adapted to a
particular use and are seldom the
major factors that dctermine value.

Most important are the broader lo-
cational attributes that are less subject
to change but are by no means fixed
indefinitely. Thus, distance in miles to
other points is fixed for each tract of
land, but traveltime can be altered by
highways. Likewise, the kind of devel-
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opment taking place on adjacent or
nearby tracts may enhance or detract
from the value of other tracts.

Four major types of land use are
usually recognizable in any urbanized
area—residential, commercial, indus-
trial, and public. Each tends to have
its own specific requirements with
respect to type and location of the land
to which it is best adapted and a range
of values. The range within a major
class, however, often may be greater
than the difference between classes.

-Some uses may be quite tolerant
with respect to the characteristics of
the land to be used. Others must have
a particular characteristic. Land suit-
able for such commercial uses as
motels and restaurants must have
frontage on a highway with a relatively
high rate of traffic flow. An industrial
site likewise must have rail or highway
transportation facilities, but traffic
volume is of minor concern. On-site
characteristics are important for resi-
dential uses of land, along with travel-
time to centers of employment.

Public uses of land—schools, parks,
golf ' courses, airports, highways—
often claim top priority in the alloca-
tion of land uses. In addition, current
concepts of urban planning stress the
need for reserving even more un-
developed land for public use. More
concentrated development is favored
as a means of reducing urban sprawl.
If future growth of cities followed this
pattern, it would likely result in much
sharper peaks and troughs in the pro-
files of land values. Lands once con-
sidered too remote from the central
city for high-rise apartments could,
for example, with rapid transit facili-
ties become usable and valued for this
use. Conversely, lands in the wedges
between the major transportation
arteries would remain in low-intensity
uses.

Local units of government are play-
ing an increasingly important role in
guiding and determining the uses to be
made of undeveloped lands. Decisions
with respect to layout of streets, the
location of sewer and water lines,
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minimum sizes of lots, the uses speci-
fied under zoning regulations, tax
assessment policies, and many others
have varying effects on the density of
urban development and land prices.
Many of them are subject to change.
Current values often reflect the pos-
sibility that a particular tract or even
a general area may benefit from a new
regulation or a modification of an
existing one in the future.

Shopping centers, apartments, and
subdivisions often seem to spring up
like wildflowers after a spring shower.
The casual observer may wonder why
a tract of land that was in pasture or a
cornfield only weeks ago suddenly has
started to acquire a new use: How did
it happen? Why was this particular
tract selected from among the dozens
of other vacant tracts in the same
general area?

No Two developments have the same
history, but we can follow through a
fairly typical example. The present
shopping center may have had its
origin 5 or 10 years ago when an in-
vestor bought a farm that appeared to
be in the path of suburban growth. He
probably noted nearby subdivisions
that were taking shape and also knew
the probable locations of new highways
that were to be built. He may have
operated the farm for the first few years
after he bought it. At the same time, he
sought to interest other persons in
joining him for the eventual develop-
ment of the land.

Out of such negotiations, a land
syndicate could have been organized in
which the landowner joined forces with
a contractor, a lawyer, a real estate
broker, and possibly others. Each party
would thereby contribute capital and
their specialized knowledge and ex-
perience. By working together, the
chances of success would be greater
than if one individual were to attempt
to handle all of the various stages of
development.

One of the first major steps to be
taken by the newly formed syndicate,
particularly when the proposed devel-
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opment is quite large, would be to
make a dctailed market analysis.
That operation often is performed by
an expert outside the group. It consists
of a detailed analysis of the many eco-
nomic and demographic characteris-
tics of the area to be served by the
shopping center. The rate and dircc-
tion of population growth of the cen-

tral city, income levels, the size and

composition of the labor force, retail
sales volumes for different major items,
traffic flows along the highways pro-
viding access to thc tract, and many
other factors are determined and eval-
uated. The results of this study could
show,-of course, that the proposed use
was not warranted. Some other use,
such as a subdivision, might be indi-
cated, and the overall plans of the
group would be changed accordingly.

But let us assume that the go sign is
given to the shopping center. Many
details still remain to be worked out
before construction can start. Changes
in zoning classification may be neces-
sary. Water and sewer lines may need
to be extended. Approval has to be
obtained for constructing the necessary
access roads from the main highway.
Negotiations for tenants to occupy the
new stores also would be started at this
stage of development. Long-term leases
with tenants having national credit
ratings are most desired because they
strengthen the chances of obtaining
mortgage financing for the project.

Thus far, it has been all expense,
and no income, and capital from the
usual commercial sources either is not
available or is relatively costly. Na-
tional banks, for example, arc specifi-
cally prohibited from making loans
in cxcess of agricultural value on un-
improved land. Federal laws also limit
the amount of moncy that insured
savings and loan associations can lend
on such properties. The risks and un-
certainties generally are too great for
such lenders. As a result, the syndicate
organizers often expand their original
limited partnership group to bring in
other individuals who can provide the
neccssary capital.
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An alternative approach for raising
equity capital that has become in-
creasingly common is to offer shares
in the venture to the investing public.
If the public offering is made in more
than one State and excceds go0o thou-
sand dollars in any one year, registra-
tion is necessary with the Securities
and Exchange Commission. This regis-
tration requires that all relevant and
material facts about the proposed
venture be made available to pro-
spective investors. The Federal regula-
tory agency does not express judgment
as to the merits of the proposed stock.
issue. It is up to the prospective in-
vestor to decide, on the basis of the
facts given in the prospectus. :

Most States have so-called “blue
sky’” laws, which seek to regulate the
issuance of new securities and to pro-
tect the investing public from fraud,
misrepresentation, and the temptation
of questionable offcrings.

LEGAL EXPERTS are inclined to ques-
tion whether present Federal and State
regulations are adequate to protect
the investing public. Some question-
able real estate ventures have been
launched which have yielded hand-
some profits to the promoters and left
investors with an empty shell. Other
observers note that the opportunities
available to promoters for large profits
may encourage overbuilding.

The income-producing real estate—
apartments, stores, office buildings—
is one of the few types of business that
can show no taxable income year
after year (even a loss) and still yield
a return of 8 to 10 percent a year to
shareholders. It is not done with mir-
rors, or disappearing ink, but legally
under provisions of the present Federal
tax laws. The magic is performed by
utilizing two kinds of tax provisions—
treatment of capital gains and de-
preciation allowances. Few ncw real
estate ventures can be found today
whose financial success does not rest
on either one or both of these tax
provisions. Real estate provides the
medium to implement these provi-
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sions to a greater extent than almost
any other kind of business venture.

The financial gains realizable from
capital- gains and depreciation have
been further enhanced by strongly
rising market prices since the end of
the Second World War. Some evidence
exists that a part of this rise can be
attributed to the influx of investment
capital attracted by the tax-shelter
features of real estate.

How does it all work?

The Federal income tax rate on
ordinary taxable income is graduated
and ranged from 20 percent to as high
as g1 percent in 1962. But the maxi-
mum tax rate on the profit from the
resale of an asset held for more than 6
months is 25 percent. This difference
in tax rates creates strong incentives
to invest not only in vacant land but
also in land improvements that are
likely to rise in market value. The basic
investment goal is the same as in the
selection of common stocks with a
growth potential. The investor prefers
to forego ordinary income, taxable at
fairly high rates, in favor of capital
appreciation.

Tax savings possible from acceler-
ated depreciation rates provide an ad-
ditional incentive for the construction
of income-producing real estate. Un-
dercertain conditions it is permissible
to take twice the normal rate of depre-
ciation. This practice can substan-
tially reduce the taxable income from
the property and at the same time
permit tax-free returns to shareholders.

Annual returns to shareholders in
real estate investments are of two types.

One is ordinary income, similar to
that derived from interest.

The other consists of the pass-
through of depreciation allowances.
Although it is not taxed as income be-
cause it represents recovery of the
original investment, it does reduce the
cost basis of the share. Taxable capital
gains would occur on such shares if the
sale price was more than the original
cost, less the depreciation allowances
that had been received. The inves-
tor, however, has achieved his pri-
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mary goal of converting the ordinary
income into capital gains.

Although quite complex in actual
practice, the tax rules governing de-
preciation also encourage relatively
short periods of ownership. Acceler-
ated rates of depreciation are most
advantageous during the first 7 or 8
years. Thereafter their income-reduc-
ing value approximates the more usual
straight-line depreciation.

More important, however, is that
the sale price of a property provides a
new cost for depreciation purposes.

The new owners can thus start the
depreciation process all over again. As
long as market prices are advancing,
the new owners may be able to deduct
even more for depreciation than the
previous owner. Frequent turnover of
property is thus encouraged. Some
observers say that investors are actu-
ally “buying” depreciation allowances,
not the property itself.

The investing public has had an
important part in providing the equity
capital for new construction, but the
great bulk of the needed capital has
come from the commercial credit
market. Insurance companies have
been one major source of such mort-
gage credit; they use funds obtained
from insurance premiums. Thus many
millions of persons holding life in-
surance are indirectly “investors” in
urban growth.

The availability of this long-term
investment capital, at fixed interest
rates and at a relatively high propor-
tion of the total construction cost, adds
to the returns to equity capital.

This arises from the application of
the principle of equity leverage. It
means that the owners of equity capital
receive the annual earnings as well as
the capital gains and the depreciation
allowances that accrue to the borrowed
capital, as well as to the capital they
have provided.

Thus the shareholders in a property,
who may have contributed only 10 or
20 percent of the total price, receive
the net earnings from the entire prop-
erty after the interest and principal
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payments on the mortgage. A nct in-
come of 1 percent on the total value
of a property after debt-servicing costs
becomes a 5-percent return on a 20-
percent equity. A relatively small
total resale profit on the entirc prop-
erty likewise becomcs a substantial
profit in relation to the shareholder’s
contribution.

We can note several other less com-
plex tax provisions that affect the own-
ership pattern of undevcloped land.

Real estate taxes and interest pay-
ments on such lands are a deductible
expense for tax purposes. But the net
costs of these expenses vary with the
tax bracket of the individual. An in-
dividual in, say, the fo-percent tax
bracket can thus afford to hold vacant
land longer than can an individual
with a more modest income. In addi-
tion, the prospects of capital gains are
more attractive to the person with a
high level of ordinary income because
of the substantial difference in tax rates.
on the two kinds of income.

Taxes on capital gains can also serve
to postpone the sale of vacant lands
that may have become prime property
for development. Where such property
was acquired many years ago and the
realizable gains have reached a high
figure, the owner may feel that he can-
not afford to sell. His alternative is to
allow the property to become a part of
his estate. The fair market value at his
death becomes the new cost basis, and
his heirs may then sell at this figure
and pay little or no tax on the capital
gains. Such a transaction, however, is
not necessarily tax free because of in-
heritance taxes, but they normally are
less than he would pay if he sold during
his lifetime.

The special tax treatment given non-
profit organizations occasionally may
be a factor in establishing prices of
certain income-producing properties
or even for vacant acreage. Schools,
churches, and fraternal organizations
often invest in real estate and can
afford to pay more than can indi-
viduals or corporations that are sub-
ject to different tax laws.
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THE DISRUPTIONS to the farm com-
munity caught in the path of urbani-
zation often are subtle and gradual.

Initially, a new subdivision or a few
scattered clusters of rural residences
may cause only mild interest on the
part of bona fide farmers. But gradu-
ally the consequences become " ap-
parent. Property taxes rise to finance
the new schools and other public
services. Farm labor becomes diffi-
cult or immpossible to obtain, even at
higher wages. Here and there a few
farmers sell out, and the land is no
longer farmed in the usual way.
New voices are heard; new views are
cxpressed at local meetings. There is
talk of zoning, school consolidation,
a new expressway, a new plant to be
built somewhere in the community.

The pitch of sounds of commuter
traffic past the farmstead gradually
mounts. One day a stranger stops to
inquire if the farm might be for sale.
He is a little vague as to just how much
he will offer, but it seems to be several
times the land’s worth for farming.

Should the farmer accept it? If farm-
ing is his only skill and he is still years
away from retirement, he will need to
find another farm if he sells. But how
long can he hold out, considering the
rate at which taxes are going up? Sell
off a piece of land, perhaps, and delay
the decision. Or should he wait for a
higher price as the city grows?

The dual roles of farmer and specu-
lator are seldom compatible. The
decisions concerning major improve-
ments to the farm, the purchase of
major pieces of farm equipment, even
farming practices, will be tempered
by the knowledge that his stay is tem-
porary. A well-maintained set of farm
buildings will add nothing to the value
of the land when he eventually sells.
The buyer may reduce his offer by the
cost of removing the buildings.

Several different prospective buyers
are now clamoring for the farm. Some
want an option to purchase at a speci-
fied price. Others offer only 10 or 20
percent as a downpayment. Still others
may propose that the farmer join with
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them in developing the land and offer
him ‘a ‘share of the expected profits.

The purchase option deserves a
closer look, as it often is used to set a
nominal, even fictitious, price for land.
It is the favorite tool of the speculator
who hopes to skim off the initial ripples
of advancing land prices.

It is a legal instrument in which the
prospective buyer makes a small pay-
ment for the right to buy the land at a
specified price, within a specified time.
If he fails to exercise the option by the
date agreed upon, the landowner keeps
the option money. On the surface, the
seller risks nothing and may gain.

But the option taker has gained an
important right—the right to sell the
option for more than he paid for it. He
may know of a new highway or an
interchange to be built near this par-
ticular farm or of a builder who is
searching for a tract for his next sub-
division. If the land is worth more than
the price stated in the option, a buyer
will be willing to pay a premium to get
the option. The profit to the option
holder can be substantial, considering
the small amount he paid for it.

Even though the option cannot be
sold at a profit and is allowed to lapse,
the price offered tends to set a new
level of market prices for land in the
area. Others owning land nearby learn
of the price offered and adjust their
asking prices accordingly. Such deal-
ings often feed the upward price spiral.

The purchase option also may be
used to gain time to arrange financing
when the option taker has definite
plans to develop the land himself.

Organizers of land syndicates fre-
quently follow this practice when they
do not have enough funds to buy the
land outright.

The installment land sales contract
is still another method of selling land
in the urban fringe. It is a long-term
sales agreement in which the seller
receives a relatively small downpay-
ment, and the buyer agrees to make
periodic payments on the balance due.

One of the key features of this method
of sale is that legal title to the property

Yearbook of Agriculture 1963

remains with the seller. This allows
him to regain possession of the prop-
erty quickly if the buyer fails to make
a payment. Although State laws gov-
erning contract sales vary, in many
States the seller is allowed to keep the
downpayment, and any subsequent
payments made up to the time default
occurred. The buyer loses all that he
has put into the property.

Special provisions, called partial re-
leases, are usually inserted in an install-
ment purchase contract involving land
to be developed. They spell out the
conditions under which the landowner
will transfer title to the parts of the
tract on which structures have been
built. The builder thus can get con-’
struction loans and can sell the com-
pleted buildings later.

Selling land by means of an install-
ment contract also can have tax advan-
tages to the seller under Federal tax
laws. If the total payments received
in the year of sale do not exceed 30
percent of the sales price, the capital
gains may be distributed over the life
of the contract. By reporting ‘only a
part of the total gain each year, the
taxpayer can often keep his total tax-
able income in a lower tax bracket.

There are numerous technical re-
quirements in the tax law regarding
such sales. Both prospective sellers and
buyers should seek competent legal ad-
vice before entering into an installment
land contract. ’

THE 1LLUSION of insatiable demands
for land and impending scarcity all
but disappears under closer examina-
tion.

Prof. Mason Gaffney, of the Univer-
sity of Wisconsin, has documented the
substantial areas of vacant lands that
still exist within central cities as well
as in the surrounding areas. He con-
cludes that “urban land prices are
uneconomically high—that the ‘scar-
city’ of urban land is an artificial one,
maintained by the holdout of vastly
underestimated supplies in anticipa-
tion of vastly overestimated demands.”

Dr. Gaffney made these observations
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in a chapter in the 1958 Yearbook of
Agriculture, Land, but evidence has
continued to mount that land specula-
tion in anticipation of future needs
has become almost a national pastime.

Take Cape Canaveral, Fla., for
example. The orbital flight of Col.
John Glenn in 1962 gave a further
boost to an earlier land boom that was
triggered by the announcement that
Cape Canaveral would be the launch-
ing site for the moonshot. Thousands
of acres of pine and palmetto lands
worth less than 50 dollars an acre for
pasture have been converted into
future homesites and sold readily for
the equivalent of 200 to 500 dollars an
acre. The fact that some of the land
offered would be subject to periodic
flooding by the St. Johns River, or that
building permits could not be obtained
from county authorities, did not seem
to dampen interest.

More thousands of acres of land with
little or no agricultural value have
found a ready market elsewhere in
Florida as future retirement homesites.
Some .are in well-planned communi-
ties, but others have been launched
indiscriminately and. reportedly pro-
moted by highly unethical methods.
Will plasterboard arches and faded
signs of cities that were never built dot
the roadsides a decade from now?

Arid desert and grazing lands in
Texas, New Mexico, Arizona, and
other Western States have also become
the favorite merchandise for other
land-promotion schemes. Such land
has been bought “wholesale” in blocks
of 5 or 10 thousand acres for 10 or 20
dollars an acre, and retailed by mail in
1-, 2-, or 5-acre blocks for 600 dollars
or more. The warm, dry climate is
stressed in the advertisements in big-
city papers, but no mention is made
that water for even household use may
be unobtainable or will cost more than
the lot. Schools and main roads are
often miles away, and only cactus and
stunted juniper make up the landscape.

The process of urbanizing the Cali-
fornia desert is well described by
Kenncth R. Schncider in the February
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1962 issuc of the Journal of the Ameri-
can Institute of Planners. The areas he
studied were east of Los Angeles along
the western edge of the Mojave Desert
and farther south along the Salton Sea.

Both of these sections have been
the scene of vigorous land-promotion
schemes to subdivide and sell isolated
homesites. Little actual development
has occurred because of the lack of
roads, water, and other public services.
New problems are being created for
the local units of government.

The rash of such land-premotion
schemes has caused mounting concern
on the part of legitimate real estate
interests. It has led to public warnings
from the Federal Trade Commission.
But the urge still persists to have a
ticket in the national land sweepstakes.

The few winners will be hailed as
astute investors—the thousands of los-
ers will shrug off their losses.

MucH oF THE haphazard and un-
planned growth around our cities—
urban sprawl—can be traced to land
speculation. String developments along
the major highways form a thin vencer
of intensive land use that hides much
larger areas of undigested vacant land
between the radiating spokes of the
highway network. There is a strong in-
clination to hold such lands in the hope
that they also will benefit from the high
prices commanded by the more fortu-
nately situated tracts.

Or take the widely observable tend-
ency for leapfrog developments that
add greatly to the costs of providing
local services. Lands with more desir-
able locations often are passed over be-
cause owners want higher prices.

Much land also is literally destroyed
for its best use by indiscriminate inter-
mixing of incompatible uses. Land
originally sold as “farmettes” may now
be a prime location for luxury homes,
but the gencral character of neighbor-
hood now rules against it.

Junkyards, drive-in theaters, gravel
pits, and heavy industry may have an
economic role in a community. Their
particular location for business reasons
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may be less important to the commu-
nity than their possible effects upon sur-
rounding property values. A good
zoning and land use plan should seek
to strike a proper balance.

The center-stage role of the suburbs
in recent years should not divert atten-
tion completely from the central city.
Traditionally the ultimate focus of peo-
ple, commerce, and vitality, this sleep-
ing giant has by no means remained
passive to the outward thrust.

Urban renewal is one such measure
being taken to revitalize the downtown
business area and to create desirable
residential areas where slums had de-
veloped. Similar steps are being taken
also by private capital in the hope of
reversing the outward flow of people
and business. Billions of dollars in prop-
erty values are at stake, and the winner
in this gigantic interplay of economic
forces is still not clear.

WE HAVE a few bits of evidence, how-
ever, that outward growth may be
slower in the 1960’s than in the 1950’s.

One is the expanding demand for
apartments. The proportion of all new
housing starts consisting of three or
more family units rose from g percent
in 1956 to about 25 percent in 1962.

‘The main reason for this trend can
be found in the shifting age distribu-
tion of the population. The increased
birth rate following the Second World
War will be reflected in new family
formations in the late 1960’s and into
the 1970’s. Initially, such new families
are likely to be apartment dwellers
rather than buyers of suburban homes.

At the upper end of the age distribu-
tion, families who moved to the sub-
urbs in the postwar period to rear a
family are potential candidates for
apartment living.

It is not too important from the
standpoint of requirements of land
whether the trend toward apartment
living occurs within the central city or
in the suburbs. In either instance, the
land area needed per housing unit will
be substantially less than for single-
family dwellings.
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The physical limits imposed by com-
muting time and distance is another
factor that may slow down the outward
growth of some of the larger metro-
politan areas. Railroads have faced
serious financial problems in providing
commuter services. The alternative of
publicly financed mass transportation .
facilities and operating subsidies had
not received wide acceptance in 1963.

Still other problems arise if the high-
way network is expanded to accommo-
date the daily mass movements of
people from the far-out suburbs to
their work and back home again. The
time individuals are willing to spend
in daily travel has some upper limit.

What will our metropolitan areas
look like by the mid-1970’s? We can be
sure that more people will be living
there, both in actual numbers and in
relation to the total population. Vari-
ous levels of government may have a
more active role in shaping the rate,
direction, and characteristics of future
growth. The powers to do so already
cxist. Whether and how to imple-
ment them is still to be seen.

Wirriam H. ScorieLp, a land econo-
mist, is in charge of research work on farm
real estate values and valuation in the
Economic Research Service. He received his
training at Cornell University, the Univer-
sity of Illinois, and the University of
Wisconsin, and has worked in the Depart-
ment of Agriculture since 1939.
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KARL S. LANDSTROM

GROWTH AND

THE PUBLIC LANDS

THE Congress cstablished the General Land Officc a
century and a half ago to administer the landed cstate of the Federal Govern-
ment. The “land office,” later part of the Department of the Interior, has been
close to the growth and development of the country and to the people—to the
relentless, oltcn impatient, westward movement.

Thestory of the publiclandsisinstinct
with the ideals of freedom and indi-
vidualism; hardship, hecartaches, and
disappointment; and often with im-
mediate cxploitation rather than ulti-
mate conservation of resourcces.

The passage of the Taylor Grazing
Act in 1934 culminated many years of
latent awareness of the need for a com-
prehensive policy of land classification
and management. [t was not perfect,
but it was an answer to the immediate
problem. It was a part of a progression
of events in which the land policy had
passed through stages of revenue, devel-
opment, and conscrvation into a man-
agement era.

When the Homestead Act passed the
Congress in 1862, there was such an
abundance of land that no neced was
scen for a management-classification
type of administration for the public
lands. At that time no great diversifi-
cation of land usc cxisted, such as de-
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veloped in the latter part of the 19th
century.

President Franklin D. Roosevelt in
1934 and 1935 withdrew by Exccutive
order all unclassified land outside of
Alaska from entry. Thus, for the first
time in American land history, com-
prehensive and gencral authority was
given for the classification of the unre-
served public land according to its high-
est and best use and for the rejection
of applications for other uses.

"The Taylor Grazing Act provided not
only for grazing administration but for
wildlife habitat, hunting, fishing, soil
and water conscrvation, and other land
management measures. It was in fact
a multiple-use act.

Further implementing the multiple-
use concept, the Congress and the De-
partment of the Interior continucd to
reserve substantial acreages for na-
tional parks, wildlife refuges, and rec-
reational facilities. In all of this, the
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General Land Oflice and its successor,
the Bureau of Land Management,
have assumed increasingly greater
managcment responsibilities.

The term ‘“‘western public lands™ is
not here used in a technical or legal
sense. As I use it, the term embraces all
lands and resources administered by
the Department of the Interior through
the Bureau of Land Management, cx-
cept those in Alaska.

Included are about 168 million acres,
located chiefly in 11 Western States,
withdrawn in conncction with the
Taylor Grazing Act; more than 2 mil-
lion acres of high-yielding forest lands
in western Oregon; and some 2.4 mil-
lion acres in land-utilization projccts,
mainly in Montana. Unreserved (va-
cant) lands in Alaska, nearly 300 mil-
lion acres, are not included in the term
because of their different tenure status.

The Bureau of Land Management is
partly or wholly responsible for min-
eral resources on some 8oo million
acres (approximately one-third of the
area of the United States) and has sole
jurisdiction over the management and
resources of some 4477 million acres.
The basic aim in management is the
maximum use in the public interest of
renewable resources on public lands
consistent with the statutes governing
conservation and development of pro-
ductive capacity.

THE OWNERSHIP pattern of the west-
ern public lands is a conglomerate of
small, isolated, scattcred tracts; vast
checkerboards of intermingled public
and private lands; and often a number
of large, consolidated blocks.

This largely unplanned pattern of
tenure results from adhering to 1gth-
century public-land laws and policies
designed primarily to promote explo-
ration, settlement, and development of
agriculture and business in the western
wilderness. Many of the laws have long
been inadequate to permit reconcilia-
tion of the numerous and complex use
and tenure problems of modern man-
agers of land and resources.

In the coming years, an increasing
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demand will be placed on the public
lands to satisfy differing public and
private uses. Lands for outdoor recrea-
tion and for urban expansion of cities
and their industrial and transportation
networks are needed even now.

The Department of the Interior
works closcly with State and local
governments to help them meet their
public recrcational needs. One major
means of accomplishing this is by lcase
or title transfer under the Recreation
and Public Purposes Act. Under this
law, States may purchase up to 6,400
acres a year for park purposes, and
local governments may purchase up to
640 acres.

To stimulate expansion of public rec-
reational facilities, a special pricing
schedule has been adopted for public
lands for outdoor recreation. State and
local governments can purchase land
areas from the western public lands
for 2.50 dollars an acre, or lease them
for 25 cents an acre per ycar. This
price eliminates onc of the major stum-
bling blocks to State and local rec-
reation programs—their inability to
finance expensive land acquisition plus
nccessary improvements and facilities,

Lands obtained under this act must
be open to the public without discrim-
ination or favor. No more than a rea-
sonable charge may be made for use of
recreation facilities, and entrance fees
may not exceed those charged at simi-
lar State or local installations.

The traditional needs as to soil,
water, forests, forage, wildlife, and
minerals also command increasing at-
tention. If the public lands are to re-
ceive any sound administration in
accordance with modern concepts of
the use and development of resources,
major adjustments in land tenure,
based on current inventories and a
meaningful system of land classifica-
tion, are necessary.

Take, for instance, the challenge of
growth in a State like California. The
people pour into California at a rate of
more than 1,500 a day. The 1962 pop-
ulation of 17 million may be doubled
by 1980.
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Where will these people be living?
Where will they make their livelihood?
What does this mean for the 45 million
acres of Federal lands in the State?

More particularly, what should be
done with 15 million acres of public
lands in the State under the supervision
of the Bureau of Land Management?

California, like other Western States,
needs more water for new homes,
farms, and industrics.

California wants more roads and
highways; more areas for recreation,
campgrounds, campsites.

California needs to have scenic, sci-
entific, wildlife, and recrcation arcas
set aside for present and future use.

Many of these nceds will have to be
met from the public lands.

The arrangements for all of this are
bigger than any onc agency alone can
handle. TFederal-State-local coordina-
tion is essential if the job is to be ac-
complished properly.

The fact that the I'ederal Govern-
ment is the proprietor of the public
lands implies at least a proprietor’s
carc in the use and disposition of the
lands for future benefits. It does not go
so far, however, as to relieve the State
and local governments from their
responsibilities.

Comprehensive State and local devel-
opment plans are essential to guide
Federal actions in the management of
public lands.

California has a State office of plan-
ning and development. The State de-
velopment plan, and the plans of local
government units, will stand as guide-
posts toward a comprehensive pro-
gram in which the management of
Federal lands may seck an appropriate
place. .

The increasing economic activity in
California and other public-land States
has caused a growing demand for land
for commercial and industrial pur-
poses, particularly for the clectronics,
aircraft, and the missile installations,
which require large, open sites and
climatic conditions of the type that
exist in certain regions where a great
deal of public land is situated.
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No means is easily available for the
disposal of public lands in tracts of
sufficient size for those purposes. Cum-
bersome and roundabout methods have
to be used, such as exchanges for the
acquisition of suitable lands. Occasion-
ally special legislation for individual
sites has been sought.

A demand also has grown in connec-
tion with urban and suburban devel-
opment in the periphery of cities and
along highways leading from them.

The Department of the Interior often
has stated that the statutes governing
the disposition of public lands for
occupancy purposes are inadequate to
cope with the emerging situation. The
Department reported to the Congress
in 1961 that it had been attempting to
mect this challenge with inadequate
means.

Tue SmaLL TracT Act of 1938 is a
gencral law under which thousands of
promoter-inspired applications have
clogged the land offices in desert States.

The homesite, headquarters site, and
trade and manufacturing site laws op-
crative in Alaska may not be in line
with the growth of Alaska under state-
hood. Scction 2455 of the Revised
Statutes providing for the sale of *“iso-
lated” and “rough and mountainous”
tracts contains restrictive provisions
that arc ill adapted to current needs
for sales of public lands to accommo-
date rural-urban growth and develop-
ment.

New rules providing for closer coop-
eration with local governments in sale
and leasing under the Small Tract Act
were placed in effect in 1962. Under
the rules, the Bureau of Land Manage-
ment will cooperate with local govern-
ment units in classifying public lands
for small tract development. The avail-
ability of public facilities, especially
schools, water, roads, and electricity,
will be thoroughly reviewed before any
small tract communities may be devel-
oped on public lands.

With the exception of community
sites, small tracts arc sold at not less
than their fair market value. Comnmu-
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nity sites are sold at a discount to
local governments or nonprofit orga-
nizations. In such cases, the land
must be permancntly dedicated to the
use for which it is sold.

The stability of existing economic
enterprises and the protection of scenic
attractions, water resources, and other
interests of the general public merited
attention in the rule revisions. Public
use areas will be kept open for public
use by preventing the sale or lcasing
of small tracts that would not be in
the public interest.

Over the years, the Congress has cn-
acted a series of laws providing for the
withdrawal, location, use, and disposal
of townsites on the public lands. The
varying procedures prescribed by the
laws are partly interdependent, partly
alternative, and in part unrelated.
Many of their provisions have become
obsolete.

Development of new and better tech-
niques for townsite planning and man-
agement have caused the public to lose
interest in employing older and less
advantageous techniques.

Practical experience has also revealed
a number of particulars in which the
existing laws are ambiguous, contra-
dictory, or incomplete.

Several of the townsite laws, as
amended, contain limitations on the
size of townsites and on the area of the
various types of tracts in townsites. The
limitations have tended to impede nor-
mal growth of communities and the
laying out of a townsite and its facilities
in the most beneficial way. Some of the
townsite laws contemplate a system
of public sales to be followed by private
sales.

One of the problems in the develop-
ment of public land is that the devel-
opment of mineral values often is
inconsistent with the development of
surface values. The development of
leasable minerals, such as oil and gas,
may have a limited influence on the
surface of land. On the other hand, the
development of other minerals, such
as gold, silver, copper, and uranium,
for which mining claims may be lo-
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cated under some conditions, can
greatly handicap or prevent the proper
development of the surface.

The Small Tract Act of 1938 provides
that each patent for a tract bought
under that act shall contain a reserva-
tion to the United States of all the min-
eral deposits, together with the right to
prospect for, mine, and remove them.
This provision permits (after the issu-
ance of regulations by the Department
of the Interior) the development of the
reserved minerals under the applicable
mining and mineral leasing laws. The
Department has not issued regulations.

Even though the minerals in the
patented lands have not been opened
to appropriation under- the Federal
mining laws, the possibility thercof
probably has retarded the development
of their full surface potential. Prospec-
tive intensive developers may well hesi-
tate to invest the large sums for such
development in the light of the possi-
bility that surface values may be en-
tirely destroyed by activities under the
United States mining laws.

These are only a few of the limita-
tions and pitfalls existing along the
routes available today toward acquir-
ing tracts of public land. One of the
major perils is in the operations of
third parties, or ‘“‘agents.”

The Government joins the Better
Business Bureaus in alerting citizens as
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to unethical middlemen. The perils of
dealing with a public land locator were
pretty well known 50 years ago, but in
the upsurge of demand for public lands
today people tend to e unsuspecting.

Some promoters—not the ethical
ones—prey on the natural desire of
people to acquire a tract of public land
and their inexperience in such matters.

By advertising widely and issuing
vague promises, promoters have in-
duced thousands of people to pay ex-
orbitant fees for their professionally
inadequate services in making out ap-
plications that have little or no chance
of success.

Actions taken by Better Business Bu-
reaus and State officials, in coopera-
tion with Federal departments, are
helping- to remedy this problem, but
the only certain way an individual can
escape entanglements with unethical
promoters is to refuse to do Dbusiness
with them in the first place.

This advice is offered by the Bureau
of Land Management: Be cautious in
dealing with strangers. Ask for printed
or written details before paying any
money. Note how much of the money
to be paid will be retained by the serv-
ice and how much will go to the
Government. Find out whether the
application can be made directly to the
Government. Remember that State
governments have laws and regulations
regarding real estate brokerage trans-
actions. If you intend to hire brokerage
services, be sure that you are dealing
with a licensed broker. Before signing a
contract with a firm that is not known
to you, seek information about its
reliability.

THE DEPARTMENT of the Interior,
operating through the Bureau of Land
Management, has embarked on a
thoroughgoing analysis of the western
public lands to evaluate the potential
contribution of the lands to national
programs. This is known as the “mas-
ter unit” system of inventory and
evaluation. For this purpose, each
State is divided into “master units.”

Under the existing statutes, the Bu-
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reau of Land Management has had to
operate its programs largely on an un-
controlled basis, with the initiative in
the hands of the general public for fil-
ing applications. The result has been
sharp peaks in the numbers of appli-
cations and sharp changes in types of
applications, plus a rapid development
of uncontrolled backlogs and many re-
jections of applications, which could
not be approved as not being in the
public interest.

Fraudulent and unethical practices
based on the application process com-
ing to the attention of the Department
increascd greatly, with resultant losses
to the public amounting to millions of
dollars. These practices were substan-
tially curbed during a moratorium on
most types of nonmineral applications
from February 1961 to September 1962.

These are the capabilities and limita-
tions under which efforts are being
directed by the Department of the In-
terior to meet the needs for public lands
as a part of rural-urban growth and
development.

As PresmDENT Kennedy said in his
special message on natural resources on
February 23, 1961:¢The Federal Gov-
ernment owns nearly %40 million acres
of public land, much of it devoted to
a variety of essential uses. But equally
important are the vacant, unappropri-
ated, and unreserved public lands,
amounting to some 474 million acres—
a vital national reserve that should be
devoted to productive use now and
maintained for future generations.”

KARL S. LANDSTROM became Director
of the Bureau of Land Management, the
Department of the Interior, in 1961 and is
now Assistant to the Secrelary for Land
Utilization. He served in the former Bureau
of Agricultural Economics in the Depart-
ment of Agriculture before joining the
Bureau of Land Management in 1949. He
later became a member of the bar of the
State of Virginia and served as consultant on
Public Lands, Mines, and Mining for the
Committee on Interior and Insular Affairs
of the House of Representatives.
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THE POTENTIAL

OF OUR LAND

WE NEED to review the potential of our land to see
how well it will meet future needs for food, forest products, urban uses, and
recreation and how cffectively we can shift from one use to another. Nations as
they become more urban find new ways to meet their needs for land or to adjust
their demands to available supplies. Space requirements may be met by in-
creasing the height of apartments and office buildings. Food can be imported.
Outdoor recreation needs can be met partly by going abroad or by more inten-

sive usc of available recreation land.

Of all these demands upon land, that
for recreation is the most elastic. De-
mand for it rises with income and with
improvements in accessibility or reduc-
tion in cost.

The United States has abundant
land to supply most of its wants.

With rapidly improving technology,
our cropland can furnish more farm
products than we can profitably use.
From 1950 through 1g6o, when the
population increascd by only 18 per-
cent, farm output rose 20 percent. Per
capita demands for farm products
changed very little over this period,
however. Production in recent years
has outrun effective demand by about
8 percent a year. Except in years of
drought and war emergencies, we have
had surpluses every year since 193o0.

Output per man-hour almost doubled
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from 1940 to 1950 and almost doubled
again from 1950 to 1960, largely be-
cause of mechanization. Crop yield per
acrc rose only 15 percent from 1940 to
1950, but it increased by 40 percent
from 1950 to 1960, because of a four-
fold increase in the usc of fertilizer from
1940 to 1960.

The capital investment per farm
doubled between 1950 and 1960 and
has increased sixfold since 1940. There
also has been improvement in the pro-
ductivity of capital: The productivity
of each unit of the resources used in
agriculture rose by 26 percent between
1950 and 1g6o.

Technological progress will continue,
and men in the Department of Agricul-
turc estimate that by 1980 we can meet
our food needs, including exports, with
326 million acres actually used in crop
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production, including cropland har-
vested, crop failure, and fallow. That
is 12 million acres fewer than were so
used in 1961, when we had an addi-
tional 28 million acres standing idle in
the Conservation Reserve and 25 mil-
lion diverted under the emergency feed
grain program.

By 1980, we expect about 14 million
acres of new cropland to be developed,
partly under public programs, but
mostly through private initiative. This
land will come out of present forest
and grasslands.

Taking into account our expected
acreage of cropland and our anticipated
needs for its products, we figure that
about”1 million acres will need to move
into other uses by 1980: To offset the
effect of land that will be coming out
of the Conservation Reserve and feed
grain program, 53 million acres; to off-
set the effect of new cropland develop-
ment, 17 million; and to bring acreage
now in crops down to needs, r2 mil-
lion. We subtract a projected allow-
ance of 1 1 million acres for soil improve-
ment and idle cropland from that total
of 82 million acres and have 71 million
acres to be shifted from use as cropland.

Some of our present cropland can be
used effectively to produce forest prod-
ucts, but that outlet is limited. The
demand for some forest products is de-
clining, and great improvements can
be made in the productivity of existing
forest lands.

We estimate that by 1980 the com-
mercial forests can absorb 19 million
acres that are now held as cropland.

Northeast..............cciiiiiiiienin ..
CornBelt............ ... .. ... i,

Appalachian. . ............ ... .. .. 0.
Southeast.................couiiiiniinn..

Northern Plains. .. .......... ... .. ......
Mountain. . ......... .. oot
Pacific. . ... ... i
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We can shift some cropland into per-
manent pasture. Further improvements
in pasture production are probable,
but it seems that our grasslands could
absorb 3% million acres of cropland by
1980. We also can lengthen crop rota-
tions enough to take up an additional 4
million acres as rotation pasture.

The shifts to forest and pasture will
be offset partly by later shifts out of
those uses into uses for cropland, rec-
reation, and urban needs.

About 7 million acres will be taken
out of crop use by 1980 by urban ex-
pansion, or for industrial use, or for
public facilities, such as highways and
airfields.

The projected allowance of 11 mil-
lion acres or so constitutes the acreage
of cropland that is normally expected
to be idle, resting, or in process of im-
provement for later use, either {or crops
or cropland pasture.

These adjustments would leave about
5 million acres of cropland that can be
shifted exclusively or primarily to rec-
reational or wildlife use. This land will
be an important part of the total of 23
million acresthat can be added to acre-
age used for recreation and wildlife.

Our major crop surpluses are in
wheat and the feed grains, which are
widely grown and so productive that
they have intensified the need to ad-
just cropland.

An illustration is in the regional dis-
tribution of cropland that was standing
idle under the Conservation Reserve
and emergency feed grain programs in
1961, as listed in this table:

Acres diverted

Under the Under the
Conservation  feed grain
Reserve program Total

... 1,186,002 486,200 1, 672, 292
<.. 2,009,409 9, 141,900 12,051,309
... 3,336,349 2,599,900 5,936, 249
1,319,070 1,6%1,200 2,990, 270
... 2,324,022 1,041,800 3,365,822
A 1, 129, 350 303,800 1,528, 150
, 130, 101 3,117,400 8,256, 501
g, 842,560 6, 064, 600 12,907, 160
... 3,438,726 561,800 4,000, 526
o 764, 926 136, 500 qor, 426
... 28,389,695 =25 215 100 53, 604,795
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Because much of our cropland is not
far from population centers, prospects
are bright for developing ncw uses for
some for city people. Privately owned
farmlands are better situated in this
respect than our public lands, on which
we have relied for recreation.

According to a study in 1960 by the
Outdoor Recreation Resources Review
Commission, the Northeast has 25 per-
cent of the people in the United States
but only g percent of the public recrea-
tion lands. For the North Central
States, the proportions are 29 percent
and 10 percent; the South, 31 percent
and 10 percent; the West, including
Alaska and Hawaii, 15 and %% percent.

Our abundant supply of cropland
and its mounting productivity give us
an opportunity to do much more than
we have done to meet city dwellers’
requirements for facilities for outdoor
recreation. T'o some extent, new recre-
ational developmentswillinclude parks,
playgrounds, and other highly special-
ized facilitics. But to a greater extent
our recreational needs can be met by
adding a new dimension to production.
Much of our land and water resources
already serve multiple uses. An acre of
forest land can provide timber, wild-
life, recreation, and watershed at the
same time. Crop and pasture land can
produce birds and small game and open
space, along with crops.

Such opportunities may exist in con-
nection with the development of small
watersheds.

Under the Watershed Protection and
Flood Prevention Act, many of these
are now being developed for flood con-
trol and water management.

At one time, financial assistance in
the development of recrcational fea-
tures of these projects was not allowed.

Legislation in 1962 broadened the
objectives of the program and created
possibilities for recreational projects,
whose aim will be to develop, with local
sponsoring organizations and State
agencics, plans to provide recreational
storage in selected reservoirs and de-
velop adjacent land and stream courses
for recreational use.
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Cooperative watershed projects may
include a number of activities: In-
creases in the capacity and surface
arca of the reservoir, acquisition of
adjacent land, land preparation, tree
planting and seeding, and construction
of sanitary facilities, boat docks, and
so forth; advances of funds to local
cooperators to acquire needed adjacent
shorelands, rights-of-way for access
roads and sites for adjacent parks,
campsites, and picnic areas in order to
prevent encroachment of other devel-
opments; provision of loans, as well as
cost sharing, to the local organization
for land acquisition, casements, con-
struction of dams, and development of
public recreational facilities such as
docks, bathhouses, picnic shelters, and
water facilities; intensified technical
assistance and cost-sharing programs
on private lands near recreational areas
to encourage wildlife, stabilize stream-
flow and improve scenic values; en-
couragement of the local cooperating
organization to obtain suitable zoning
regulations to guide and protect arca
development; loans to farmers and
other individuals for private, income-
producing recreational developments.

Technological progress is giving city
people more time to enjoy the out of
doors. At the same time it makes it
possible for us to shift land out of crops
in order to meet growing demands for
recreation. As a side effect of techno-
logical change, we are continually in
need of new sources of employment
and income.

The vigorous development of land-
based outdoor recreation can help us
to bring the production of farm prod-
ucts into balance with needs, while at
the same time creating new sources of
employment and contributing to a bet-
ter living for Americans.

ORrLIN J. ScoviLLE is Chief, Agricul-
ture Division, United States Operations
Mission to Bangkok, Thailand. He for-
merly was a staff economist of the Staff
Economists Group in the Depariment of
Agriculture and secretary of the Depart-
ment’s Land and Water Policy Commitice.



WATER AND AIR

WE do not appreciate water until the well runs dry. We do
not appreciate good, fresh air until smog chokes our cities
and gases despoil the countryside. That has been happening
and will get worse if we are not careful. An average of 30
inches of precipitation yearly falls on the United States.
Water withdrawals for all purposes from all ground and
surface sources have nearly doubled in a few years. Pollution
of water is a growing hazard, although great efforts are
made to controlit, for we are coming to realize that pollution
that occurs in urban areas affects long stretches of the streams
and all water uses beyond the city boundaries. Extensive
research into many phases of weather and water supplies is
going on, but the substantial expenditures of money and
effort in these directions could be profitably extended or
expanded: The scientific horizon is such that the outlines
can be seen of a potentiality that has high stakes. Air pollu-
tion is the result of our activities, and we—each of us, not
somebody else—must accept responsibility for it. How else

can we insure a good place to live?
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THE MANAGEMENT
AND USE OF WATER

WATER, land, forests, and people are a fascicle of
needs and uses. Three must be managed jointly in line with the regional and
national, changing and competing needs of the fourth—people in cities and on
the land. The oceans are the original source of all terrestrial waters and the
natural reservoirs to which water not returned directly to the atmosphere and
not remaining in storage in the soil ultimately returns.

Atmospheric circulation, precipita-
tion, and conversion of salt water are
the main processes whereby fresh water
is provided to land.

We mention saline conversion at this
early point because it bypasses pre-
cipitation and represents man’s first
important success in the direct man-
agement of oceanic or continental salt
waters for fresh water needs. The tech-
nological feasibility of the conversion
of saline water has been proved. The
big remaining obstacle is the reduction
of costs to levels where it can be em-
ployed economically on the scale nec-
essary for relieving pressure on existing
supplies of fresh water. Urban and
rural interests coincide in this research
and development work, which has be-
come a major goal of national water
resources policy in our own and other
countries.

We can only speculate on the water

supplies received naturally from the
oceans, since an astronomical quantity
of water is always in suspension as
vapor in the atmosphere.

In their Primer on Water, Luna B.
Leopold and Walter B. Langbein
estimated that quantities transported
yearly over the continental United
States range near the equivalent of
150 inches spread evenly over the land
surface.

Of this total, an average of about 30
inches precipitates and reaches the
surface asrain or snow, but the amount
ranges from 155 inches at a few weather
stations in Alaska to less than 4 inches
in parts of California, Nevada, and
Arizona. This fact alone explains why
we are so keenly interested in tech-
niques for increasing precipitation.

Modification of weather and conver-
sion of saline water are thus paired as
new elements of water management
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pointed toward increasing the natural
supplies of water.

Were it not for the fact that research
and devclopment in the modification
of weather cannot be confined to
laboratories or pilot installations, as
in saline conversion, urban and rural
interests in the testing of this new
technology would be in harmony also.

A notable urban-rural weathcr-con-
trol controversy occurred in the Pacific
Northwest in 1951, when farmers in
northern Idaho and western Montana
were faced with the problem of delayed
harvesting because of an unusually
wet summer. Quite naturally they
objected to attempts of hydroelectric
companies to increase rainfall in early
autumn in the headwaters of the
Columbia River so as to firm up the
winter power output at Grand Coulee
Dam and other downstream plants.

In principle, this issuc might have
been resolved by requiring the utilities
to compensate the farmers at least for
the losses resulting from further post-
ponement of harvesting, provided the
compensation added to the cost of the
weather operation did not exceed the
benefits of increased power, in which
case the operation would have been a
net gain for the region and a nct loss
for no one.

Solving the problem in practice,
however, would have been a lot harder.
One would need accurate advance esti-
mates of all damages and project costs,
and groups of utilities oflicials and
farmers would have to be formed to
negotiate and arrange distribution of
the compensation.

The main point here is that urban-
rural problems of water management
do not involve exclusively the regula-
tion and use of natural supplies—we
must consider new technologies for
increasing natural supplics when ap-
praising the total extent of our water.

As To THE USE and management of
existing natural supplies of water, what
happens to the 30 inches of average
annual rainfall that reach land or
water surfaces?

Yearbook of Agriculture 1963

Although conditions of land use vary
greatly and wide differences occur re-
gion to region, we can gencralize that
about 21 inches evaporate directly
from the surfaces or are transpired by
vegetation. Most of the remaining g
inches return to the oceans directly as
surface runofl or indirectly as flow of
ground water—the water that perma-
nently saturates the earth’s subsurface
and is an important part of the water
cycle.

Important problems of management
of agricultural and nonagricultural
water rise along all these routes.

A good part of the 21 inches, or %0
percent, of rainfall that never reaches
streams supports forests, pastures, and
crops. We do not know, though, how
much represents evaporation and tran-
spiration separately. The two proc-
esses are combined in the one term
‘““evapotranspiration.”

The significance of cvapotranspira-
tion for agriculture and forestry is
indicated by the fact that roughly 8o
percent of the value of all crops in the
United States is produced on nonir-
rigated land and that nearly all of our
timber and livestock (there are some
important regional and local excep-
tions) are produced on nonirrigated
land.

A further consideration for every-
body is that evapotranspiration greatly
influences remaining runoff, a prime
source of water for irrigation and
domestic use in rural areas, all urban
and industrial uses, and such uses as
recreation and commercial navigation,
which we can call rural or urban only
in specific instances.

It is in its effects on all of these
factors that we regard evapotranspira-
tion as the primary use of water and
the first major point in the hydrologic
cycle where management problems
arise in connection with water use,
because increasing or decreasing the
evapotranspiration over a given area
will have decreasing or increasing
effects on potential runoff.

And it is the relative values attached
to evapotranspiration and runoff by



The Management and Use of Water

various individuals or groups that
determine whether their interests are
opposed or in harmony.

At one extreme, for example, ranch-
ers in arid regions would prefer that
evapotranspiration use of rainfall be
maximized. They rccognize that mois-
ture conditions on the range improve
as a smaller portion of the rainfall of
an average or below-average season
is permitted to reach streams through
such techniques as range pitting, water
spreading, and controlled grazing.

The other extreme of minimizing use
by evapotranspiration would be illus-
trated by the municipalities or irriga-
tion farmers in a region. They would
prefer that seasonal rainfall in upland
areas appear as watcer yield, especially
in places where no recourse to ground
watcr cxists for supplying their nceds.

These extremes present complex
problems of urban-rural water man-
agement in themselves, but in between
lie an unlimited number of other com-
plex " situations compounded mainly
of geographic differences in rainfall,
use of land, density of population,
economic activities, and altcrnative
sources of water supply.

Considering all rural or urban or
upstream and downstream interests,
we can reduce the basic watershed
management problem to the question
of what is the ideal amount of ecvapo-
transpiration use to permit (and con-
sequently the ideal water yield to
obtain) from a particular watershed
for a given period, either by altering
the extent and type of vegetation or
by otherwise modifying the landscape
with structures and practices to con-
trol water.

Again, in principle, such questions
can he resolved by evaluating the agri-
cultural and nonagricultural values of
evapotranspiration use and later use
of water yield in terms of community
interests, and then managing tributary
areas in the manner most consistent
with these interests. We admit that is
a sweeping statement, but it is the
essence of many successful programs
for devcloping watersheds and river
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basins that involve the cooperation of
farm and nonfarm groups.

TrE success of a community ap-
proach to problems of watershed man-
agement is due to many factors other
than a reconciliation of competing val-
ues of rainfall in on-site evapotrans-
piration and subsequent uses of water
yield.

It may be based largely on common
benefits from solving the problems of
water management that are not related
particularly to use. Major cases in
point arc flooding and crosion. Almost
by definition, flood control and erosion
control are water problems for farm
and nonfarm and private and public
attention.

The Department of Agriculture’s
National Inventory of Soil and Water
Conservation Needs, completed in
1961, and other studics indicate that
nearly 86 million acres of flood plain
in the United States still need more or
less protection.

Flood plains occupy about 7 pereent,
or 125.7 million acres, of the United
States mainland and Hawaii. (Data
arc lacking for Alaska.) About 69 per-
cent of all flood plains are in smaller
tributaries. The rest are along major
rivers.

Flood control has been made effec-
tive to some degrce on about 27 per-
cent of the tributary areas in need of
protection, on 40 percent of down-
stream or main river areas, and on
roughly g1 percent of all flood plains.

We lack complete information on the
annual flood damage to agricultural
and nonagricultural groups, but it is
likely that agricultural and nonagri-
cultural interests are about cqually
affected by flood damage and that
about two-thirds of upstrcam and onc-
third of downstream damages arc of an
agricultural nature.

These data imply that agricultural
interests in flood protection are not
confined to small watershed projects
and that urban interests are not limited
to downstream water supply or flood
control facilities.
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Data on other remaining nceds for
erosion control as an aspect of water
management are also available from
the Conservation Needs Inventory. It
shows that nearly 162 million acres—
39 percent—of the 407 million acres
expected to be needed for cropland
use by 1980 will need protection from
erosion as the primary conservation
problem. About 32 million acres (6
percent) of privately owned pastures
and ranges and about 12 million acres
of privately owned forests and wood-
land may also need treatment.

Moreover, erosion problems remain
serious enough on about 24 million
acres of public and private land to
require project-type action in addition
to individual trecatment. The latter
acreage is a primary source of sedi-
ment damage to downstream flood
plains and storage structures; the sedi-
ment causes reductions in the qual-
ity of both rural and urban water
supplics.

Thus the evapotranspiration use of
water in upland areas affccts not only
the seasonal quantities of downstream
water yields but also the rates and
quality of streamflow at particular
points in time.

Efforts to regulate or manage evapo-
transpiration as a hydrologic process
bring into play a large number of
physical and economic variables that
aflect the welfare of urban and rural
groups who may rely on rctention of
rainfall in upland watersheds or sub-
sequently withdraw streamflow and
ground water for various purposes.

A RreviEw of the supply-demand
situation as it concerns the use of
streamflow and ground water must
note first that several uses, such as
navigation, recreation, and perhaps
the generation of hydropower do not
involve the actual withdrawal of
water; that fresh water is not required
for some uses; and that a large part of
the quantities withdrawn for most
industrial and municipal purposes can
be reused many times, although its
quality may be changed considerably.
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Reuse, or “recycling,” possibilitics
are recognized by the term “‘consump-
tive use,” which is the portion of with-
drawn water that is rcturned to the
atmosphere through evapotranspira-
tion or is more or less permanently
incorporated in products.

Evapotranspiration in this connec-
tion refers mainly to the evapotran-
spiration of irrigation water, aside from
the water that otherwise leaves the
landscape. It includes also such com-
ponents as human and livestock bio-
logic requirements plus evaporation in
conncction with various industrial
processes.

We must also note that national data
on water uses and supplies are proh-
ably more interesting than useful.

Regional water needs usually must
be met with regional supplies. The
California Water Plan—the convey-
ance of water from the northern to the
more populated southern portion of
the State—and the Fryingpan-Arkan-
sas transmountain diversion project in
Colorado are two of many instances
in which strict single-basin approach
to water problems does not apply.

But we can say also that national
studies on the use of water and other
natural resources often reveal partic-
ular regional trends and associated
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problems that might have gone un-
noticed, since the accuracy of national
statistics increases with thce degree of
underlying regional detail.

WE MENTIONED that about g inches
out of the 30 inches of average annual
rainfall over the 48 mainland States
and Hawaii represent the Nation’s
known average annual continuous
supply of water available for naviga-
tion, power generation, recreation, and
all specific agricultural and nonagri-
cultural withdrawal uses.

The g inches can bhe expressed as 1.3
billion acrc-feet per year (an acre-foot
is 1 foot of water over an acre) and can
be imagined as a lake about 8 fcet deep
over Texas. Alaska complicates esti-
mates of the Nation’s water supply;
the new Statc’s water resources are
known to be tremendous but are not
completely charted.

Other difficulties involve ground wa-
ter aquifers. Their adequacy as con-
tinuous sources of supply is commonly
examined in terms of whether annual
withdrawals are less than natural ratcs
of replenishment, rather than whether
withdrawals are less than total volumes
feasibly pumped.

Many physical and economic factors
determine such feasibility. One esti-
mate is that the Nation’s stocks of
ground water arc equivalent to 10
years of average annual rainfall, or 33
years of average annual runoff.

Because of these and other uncertain-
ties, we compare in a gencral way the
national situation and recent trends in
agricultural and nonagricultural use
and sources of water with total sup-
plies, but we shall try to focus on
management problems of surface and
ground water as they concern agricul-
tural and nonagricultural interests.

- GETTING ACCURATE information on
uses of water and supplies, a complex
task, requires considerable ingenuity
and cooperation of individuals, in-
dustry groups, and almost every level
of government.

Most national statistics are prepared
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by such agencies as the Geological
Survey in the Department of the In-
terior, the Bureau of the Census in the
Department of Commerce, and the
Public Health Scrvice in the Depart-
ment of Health, Education, and Wel-
fare. State agencies and the Weather
Bureau, the Bureau of Reclamation,
the Corps of Engineers, and the De-
partment of Agriculture contribute to
thesc cfforts, as shown in studies of the
Senate Select Committee on National
Water Resources of future water re-
quirements and development poten-
tials in each of the country’s 22 major
water resource rcgions.

Drawing from various sources but
mostly from data of the Bureau of the
Census on irrigated acreage and the
Geological Survey on water use rates,
the Land and Water Policy Commit-
tee of the Dcpartment of Agriculture
estimated that water withdrawals for
all purposes and from all ground and
surface sources amounted to 2847 mil-
lion acre-feet in 1960. That is roughly
22 percent (compared to 10 percent in
1940) of the mainland’s annual rencw-
able supply of 1.3 billion acre-feet.

On a per capita basis, daily with-
drawals increcased from 872 to 1,425
gallons between 1940 and 1960.

Agriculture withdraws about 104
million acre-feet (37 percent of the
United States total) for livestock,
irrigation, and its domestic purposes.
Irrigation alone amounts to g6 percent
of the agricultural withdrawals and
36 percent of all withdrawals.

Agricultural withdrawals have in-
creased by 60 percent since 1940,
compared with 190 percent for with-
drawals of an urban and industrial
nature, an indication of a substantial
decline for agriculture relative to
other uses.

As projected by the Land and Water
Policy Committee, agricultural with-
drawals may go down to 19 percent of
all withdrawals in 1980 from the 37
percent estimated for 1960. Taken
alone, these agricultural-nonagricul-
tural gross withdrawal relationships
reflect the increasingly urban and
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industrial character of the country, but
are poor indicators of future or even
current competition for available
water supplies.

WE GET a better insight into urban-
rural relationships in the use of water
by considering data on consumptive
use.

On the average, about 50 percent of
the water withdrawn for agricultural
purposes is consumed, in the sense of
not being reusable for any purpose.

Rates for different agricultural pur-
poses in 1960 were g3 percent of with-
drawals for livestock watering, 60
percent of domestic withdrawals and
irrigation water actually applied to
crops, and 48 percent as the average
for irrigation, if computed at diversion
or pumping rather than application
points. '

K. A. MacKichan and J. C. Kam-
merer, of the Geological Survey, figured
that about 21 percent of the water
withdrawn for irrigation was lost in
transit through seepage and evapo-
transpiration from .canal surfaces or
vegetation, although some of the seep-
age is recoverable elsewhere.

On the other hand, overall rates of
consumptive use. for municipal and
industrial withdrawals average around
5 percent of withdrawals.

The net result of these different rates
of consumption is that, while agricul-
ture accounts for only 37 percent of all
the water withdrawn annually in the
United States, it accounts for nearly
87 percent, or 52 million acre-feet, of
the 60 million acre-feet consumed.

Considering the future, the Land
and Water Policy Committee indicated
that, while agricultural withdrawals
may decline by 1980 to 19 percent
from the current 37 percent of all
United States withdrawals, agricul-
tural consumption will fall to only 76
percent from the current 87 percent of
total consumption. In other words,
agriculture will remain the lecading
consumptive user of water for a long
time,

We can summarize the various csti-
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mates we cited by saying that nation-
ally we are withdrawing 22 pcrcent
and consuming 5 percent of our total
renewable water resources of 1.3 bil-
lion acre-feet, and that even by 1980
we will be withdrawing only 51 per-
cent and consuming around 6 percent
of this total. .

But the most significant conclusions
drawn {rom such aggregate figurcs are
their convenience for burying crucial
problems of regional scarcity and their
complete abstraction from nationwide
problems of water quality.

We know that present water appro-
priations already exceed or approach
the limit of available supplies in many
western river basins with attendant
problems of quality maintenance; that
industrial-municipal and rural de-
mands have created many supply and
treatment problems in many eastern
localities; and that ground water poses
use and management problems of its
own.

MANAGEMENT possibilities. for re-
lieving problems of scarcity in partic-
ular river basins were outlined in
some detail in 1959-1960 by the Senate
Select Committee on National Water
Resources. Their general significance.
is indicated here by focusing on the
group of 17 Western States.

The West is often singled out be-
cause of its following average relations
to mainland totals: 60 percent of the.
total land and water area; 40 pecrcent
of the total annual rainfall; 28 percent
of the total annual runoff; 62 percent
of all water withdrawals (excluding
hydropower); but 8o to 85 percent of
total consumption of water.

The reason for the last is that the
West and Hawaii accounted for g3
percent (33.8 million acres) of all
estimated irrigation in the United
States in 1963, although, according to
census trends, irrigation in the g1
Eastern States increased from ggo
thousand acres in 1939 to about 2.6
million acres in 1963. (Alaska had
about g60 acres of irrigated land in

1963.)
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WE can illustrate the urban-rural
aspect of western water management
by comparing irrigation with all other
uses, since irrigation accounts for prac-
tically all agricultural consumption
and because farm and nonfarm groups
have common though not neccessarily
equal interests in water storage for
hydropower, flood control, recreation,
and other purposes.

Major withdrawals of western water
can be listed as evaporation from
manmade reservoirs and ponds and
diversion or ground water pumping,
with diversions including an allowance
for conveyance losses en route to points
of use as well as desired deliveries.

The artificial nature of storage and
conveyance explains the inclusion of
associated evaporation in withdrawals,
while conveyance losses involve evapo-
ration from canal surfaces, scepage,
and use of water by canal phreato-
phytes—vegetation with high water
requirements but no economic value.

Corresponding rates of consumptive
use as percentages of withdrawal total
100 percent for reservoir-pond evapo-
ration and may vary from 45 to 60
percent for diversion and pumping
combined. (The 45-percent figure as-
sumes complete recovery of canal seep-
age; the higher figure assumes no
recovery.)

673-282°-—63——8
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Canal evaporation and the phreato-
phytes are 100 percent consumptive.

Seepage varies from o to 100 percent
consumptive, depending on recovery
possibilities.

Considering all forms of watcr with-
drawal in the West, consumptive use
averages 21 percent in nonirrigation
uses, from 49 to 68 percent in irriga-
tion, and from 44 to 60 percent for the
West as a whole, again with the lower
and upper percentages respectively as-
suming complete recovery and no re-
covery of canal seepage. Also, the low
consumption rate of 21 percent for
nonagricultural uses should be quali-
fied by the fact that much of the non-
agricultural use is in coastal areas
where return flows reach the ocean
quickly.

Even so, these percentages suggest
major possibilities for improved man-
agement of water and potential effects
on the supplies available for various
purposes.

First of all, a one-for-one relation
exists between reductions in all forms
of evaporation or phreatophyte losses
and eflective increases in water supplies
made available for increased consump-
tive use in all beneficial purposes.

Considering respective consumptive
use rates and even assuming no re-
covery of canal seepage, we can say
that a saving of an acre-foot in evapo-
ration and phreatophyte consumption
would release nearly 1.5 acre-feet of
water for irrigation withdrawal, 4.75
acre-feet for nonirrigation withdrawal,
and an average of 1.66 acre-feet for
total western withdrawal distributed
as at present between urban and rural
beneficial uses.

In a study of evaporation, J. Stuart
Meyers, of the Geological Survey, in-
dicated that nearly 12.3 million acre-
feet of water evaporates annually from
major reservoirs and regulated lakes in
the West.

Various tests of chemical and other
means of suppressing evaporation from
reservoirs, conducted by the Bureau of
Reclamation, show an average reduc-
tion of 15 percent in cvaporation loss,
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which would amount to an average
saving of 1.9 million acre-feet out of
Mr. Meyers’ estimate of total loss in
the West. When we multiply the 1.9
million acre-feet by these release rates,
we get an indication of the possible
effects of a full-scale suppression pro-
gram and an explanation of the obvi-
ous interest of both urban and rural
groups in the Bureau’s experiments.

Similar benefits are possible in re-
ducing evaporation from ponds and
small lakes, which Mr. Meyers esti-
mated to run 3.4 million acre-feet a
year.

The quantity of water wasted by
phreatophytes along canals alone was
estimated at nearly 2 million acre-feet
per year by F. L. Timmons, of the
Agricultural Research Service. And
there is evidence that phreatophytes
altogether may consume up to 40 per-
cent as much water as the total volume
consumed by all irrigated crops.

How do such comparisons and possi-
bilities relate to problems of water
scarcity in the West that involve farm
and nonfarm groups, and particularly
to possibilities for resolving such issues
through improved management?

To take an extreme case, we noted
that consumptive use of water in irriga-
tion amounts to about 68 percent of
withdrawals if canal seepage is figured
as a complete loss, while consumptive
use for nonirrigation purposes runs
about 21 percent of withdrawals. In
other words, an acre-foot of water goes
only about one-third as far in irriga-
tion as it does in nonirrigation uses.
This is to say that, under conditions
of overall scarcity and aside from
quality considerations, the net eco-
nomic value of an additional acre-foot
of irrigation water would need to be
three times its alternative net value in
other uses (as it may well be) to justify
the added diversion, and in economic
value we include both monetary and
intangible benefits.

If canal seepage could be totally re-
covered or prevented, irrigation water
would need to be valued only at two
and one-third times the competing

Yearbook of Agriculture 1963

values to justify diversion of an ad-
ditional acre-foot.

These calculations may be purely
hypothetical for any given river basin
or other area, but they do explain
current arguments for shifting water
use from agricultural to nonagricul-
tural purposes on the basis of compara-
tive monetary values, even to the
extent of modifying the historic legal
doctrines governing the use of water.

But regardless of such current issues
as surround water law, the elimination
of consumptive waste from evapora-
tion, phreatophytes, and seepage is
clearly a management problem on
which all farm and nonfarm groups
can agree. No values are sacrificed
aside from the costs of developing and
applying control practices, and no one
benefits from the uncertainty regard-
ing eventual recovery of seepage
losses. This uncertainty extends partic-
ularly to the quality aspects of water
management, both in the West and the
Nation.

WE cAN GAGE the significance of the
quality of water if we recall that by
1980 we are expected to consume only
6 percent of our renewable water sup-
ply but withdraw 51 percent and in
addition use water {or recreation, navi-
gation, and other in-channel uses. The
threat to adequate water therefore may
lie not so much in the small fraction
consumed but in the quality of the g4
percent remaining.

If we also keep in mind that one of
the major uses of streams is to receive
waste discharges, we grasp the outlines
of the problem of water pollution.

Perhaps “problem of the manage-
ment of water quality” is a better term
than ““pollution problem.”

If we choose to define pollution as
any change in quality of water from
its natural state, pollution is inevitable
but not necessarily undesirable.

If we mean the indiscriminate dis-
posal of wastes in streams and aquifers,
pollution is intolerable.

In other words, we can tolerate the
degree of pollution resulting from care-
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fully monitored disposal of wastes,
combined with economic treatment
and coordinated with the varying
quality requirements of diffcrent water
uses.

Agriculture and industry both cause
and suffer pollution. Agricultural pol-
lution problems are concentrated in
the Southwest, where high contents of
salt in return flows from irrigation
complicate critical problems of water
scarcity. For example, El Paso, Tex.,
has been forced to pump most of its
water from wells more than 500 feet
deep because of the high salt content
of the Rio Grande that flows past the
city. Salts in the lower reaches of the
Colorado River have long been a sore
point in our relations with Mexico.

In all parts of the country, the cx-
panded use of insecticides and other
agricultural chemicals requires vigi-
lance against adverse effects.

The many forms of industrial and
urban pollution are more concentrated
in the East and Midwest. At major
centers of water use, at least the more
common type of pollutants can be
removed, at a cost, by water trcatment.

The individual farmer or irrigator
often has no choice but to stop using
the water.

But perhaps the most serious rural
damage of pollution, unmeasurable in
money, is suffered by city dwellers—
namely, the loss of an opportunity to
fish, swim, or boat in polluted water.

The problems posed by pollution are
stubborn and are aggravated by past
attitudes and insufficient knowledge.
Solutions will require much money,
imaginative planning, cooperation,
and intensive research.

As TO GROUND water, the idea that
water is a renewable resource is only
partly true—an important fact in its
management.

We noted that nearly all the renew-
able water supply that reaches the
land each ycar either returns directly
to the atmosphere or flows into the
ocean. Ground water that saturates
the sands and gravels and permeable
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rock materials beneath the earth is
part of this cycle.

Over the ages, and in amounts neg-
ligible by man’s reckoning, the rate of
recharge of some ground water areas
has been in excess of discharge. This
accumulation is the source of our
underground treasure house of water,
which is laid down very unevenly over
the country.

Uses of ground water in 1960 were
estimated at about 17 percent of all
water withdrawn. More than 60 per-
cent of the total pumped was for irriga-
tion. Another 6 or 7 percent was taken
for rural domcstic and livestock pur-
poses. In the West where surface
sources of water have been more fully
developed, the trend to irrigation with
ground water has been continuous and
accelerated by the development of
modern irrigation pumps. In the
Nation as a whole, there seems to be a
trend away from ground water in non-
farm uses.

SINCE MosT irrigated land isin the 17
western mainland States, they account
for more than 85 percent of all rural
ground water use. The West also ac-
counts for some 40 percent of all urban
and industrial ground water with-
drawals in the Nation, a much higher
proportion than the western share of
all urban and industrial uses of the
streamflow.

In the East, more than go percent of
the use of ground water for irrigation
and almost half of all rural uses of
ground water in 1g60 were in Arkan-
sas, Florida, Louisiana, and Missis-
sippi, the leading eastern irrigation
States. Other ground water uses were
also significant in those States. Just the
same, however, nearly 75 percent of
the urban and industrial uses of ground
water in the East was in States other
than them.

Pumping of ground water is most
intensive in the Southwest, where also
exists the greatest pressure on all water
resources. Threc States—California,
Texas, and Arizona—accounted in
1960 for almost 6o percent of all rural
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uses of ground water as well as for
some 25 percent of all urban and in-
dustrial ground water use.

The position of agriculture in the
use of ground water and the location
of many urban wells outside the main
irrigated areas help explain why com-
petition for ground water has been
more prevalent within agriculture it-
self than between agriculture and other
uses. Even in such sections as the Texas
High Plains, where city and farm over-
pump the same underground supply,
there has been little dircct competition.

Moreover, a greater ability to pay
for water permits nonfarm users to
continue to pump deep aquifers after
declines in the water table have ren-
dered irrigation pumping prohibitive.

For cxample, Flagstaff, Ariz., ob-
tains municipal water from wells 8
miles away and 2 thousand feet deep.
The actual pumping lift is 1,600 feet—
more than three times.the estimated
maximum pumping lift Arizona cotton-
growers could afford.

In MaNAGING ground water, to look
for rural-urban competition is to look
the wrong way.

The more useful approach recognizes
the unity of ground and surface water
in the hydrologic cycle and considers
the mutual interests of all users of
water.

Some questions that will lead to
constructive action in any situation:

Where and in what amounts is
ground water replenished? How fast
does it travel?

Are we pumping an underground
treasure house with little recharge—
the underflow of an adjacent river or
an aquifer discharging into a more
distant surface body?

How fast will the water table decline
in the future, or will it merely fluctuate
with rainfall?

If persistent declines are in prospect,
are these general or concentrated in
pockets of heavy pumping and what
will be the effect on well yields?

Is there a threat of intrusion of
saline water or cven subsidence of the
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land surface as the aquifer itself is
dewatered?

Is pumpage interfering with estab-
lished water uses in streams or lakes?
Does salt-laden drainage water from
irrigation or brine from oil wells or
other waste degrade the quality of
ground water?

Once we know the facts, we can look
for a solution that fits the situation.

Hydrologists and engineers provide
us with an expanding number of tools.
The economist evaluates the costs and
benefit of each alternative. The lawyer
appraises the legal feasibility and may
work with the political scientist and
legislator for needed legal reform.

The final choice is a balance of vary-
ing local and national interests.

An inventory of uses often brings to
light opportunities for eliminating
waste or possibly changing to a crop
rotation or industrial process that re-
quircs less water. Most people do not
know how much water they use. Time
and again the simple step of installing
watermeters has paid off by saving
water and money on the farm and in
the city.

In Orange County, Calif., the people
have gone one step further. They have
harnessed the price system to achieve
economic use of water. Each user pays
according to his pumpage, and the
water management district uscs the
money to recharge the ground water
reservoir from surface sources. In such
situations, an opportunity also exists to
draw on the stream in wet seasons and
to fall back on the ground water rescr-
voir when streams run low.

Along streams in the Southwest,
ground water use could be coordinated
by deliberately pumping the adjacent
water table below the reach of useless
streambank vegetation that waste sev-
eral million acre-feet each year.

Mining of ground water should not
be condemned out of hand. It is un-
planned mining and ignorance of the
consequences that poses the real threat.

Southern California supports a
booming population, agriculture, and
industry, all launched in large part by
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mining of ground water. This expan-
sion grew to a scale that supports
importation of distant surface waters
and its evaporation-free storage in
underground aquifers, with experi-
ments in pumping water into special
injection wells to form a barrier to sea
water intrusion. Financing is by water
tolls and property levies, so that users
of water and the general agricultural
and urban community shares in the
financing. California’s water problems
arc far from solved, but actions there
show what can be accomplished.

THE cHolcEs are fewer and harder
in places where ground water is mined
and no adequate alternative supply is
obtainable. The choices often are
between using water for the current
generation or conserving it for the
futurc. Once the area is developed and
an established agriculture and the
supporting economy is based on
ground water, the local people under-
standably have been reluctant to stop
pumping. Most of the West and several
Eastern States, however, now have
laws that control the use of ground
water.

Implementation at the local level is
generally encouraged by providing for
establishment of ground water dis-
tricts. These generally have broad
powers to prevent waste and control
the spacing of wells to avoid concen-
trated overdraft, or where feasible,
induce increascd recharge into the
ground water reservoir. In most criti-
cal areas, all these measures cannot
prolong the life of the ground water
indefinitely but will permit enough
time to amortize existing investments
or bring in new supplies.

CoOPERATION is one word with
which we can conclude this discussion
of water use and managcment as thcy
involve rural or urban groups.

The mutuality of interests lies in
joint development of water, in which
arc rccognized such factors as the base
that irrigation farming provides for
the economy of several Western States.
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Even the competition between farm
and city will center largely on the best
means for cooperating in the joint
planning and financing of water re-
sources devclopment.

GEORGE A. PaveELs and Karp
GERTEL are Leader and Research Agri-
cultural Economist, respectively, for Water
Use Investigations, Land and Water
Economics Branch, Resource Development
Economics  Division, Economic Research
Service.
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EDWARD A. ACKERMAN

RESEARCH ON

THE WATER SUPPLY

A CARTOON in Punch, a British magazine, showed
a hirsute but bald man in a barber chair. The barber was telling him, * Yours,
sir, is not a problem of production, but of distribution.”” The same words describe
the water supply of the world or any major part of it.

Tremendous volumes of water exist
on the earth, and most of its surface is
covered by water in liquid or solid
form. Even parts of the land, as in the
tropical rain forests, are so well sup-
plied with moisture that their principal
problems are adaptation to the over-
abundance of water.

The extreme conditions of a desert
illustrate the problem of distribution
of water in its simplest form. Man finds
other resources that can help to sup-
port him or create his wealth. In the
desert he must seck and distribute wa-
ter in order to exploit those resources,
whether they are mines or lands; other-
wise they are valueless to him. All
other water problems are variants of
this simple illustration, where human
needs are greater than can be met by
local supplies.

The problem has two sides. Its ex-
tent depends on the size of the demand
as well as on the size of the supply.

Except when they are reduced to the
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utmost straits, men tend to think of
meeting their needs for water almost
always in terms of finding and dis-
tributing a supply rather than altering
their demands.

Only when our technology becomes
highly sophisticated do we otherwise
approach the matter of supply and
demand in terms of reducing the de-
mand—even in this day, whether we
are concerned with individual families,
farms, great municipalities, or entire
States.

Research on the water supply thus
moves in a direction favored by the
social and individual psychology of
most men in meeting a vital problem
in our society.

WE CONSIDER HERE the supply of
fresh water, the water that may be
found on earth and can meet man’s
own consumptive needs, the needs of
the land plants and animals on which
he depends, and the needs of the in-
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dustries that embellish his life and im-
prove his existence.

We seck this water in four general
sources: In the streams, lakes, or ponds,
which are part of the drainage system
of the lands; in the percolating or
stored waters under the surface of the
soil; in the waters of the oceans, seas, or
other surfacc bodies of salt water; and
in the water vapor of the atmosphere.

Research investigations may look
into water occurrence within any one
of these four major areas quitc without
practical objectives or any thought of
solving a water supply-demand prob-
lem. At the other extreme is the search
for a better design of a mechanical de-
vice, like a pump, aimed toward the
reduction of cost in lifting, moving, or
distributing water to a consumer.

Both types of research are important,
and as James B. Conant observed some
years ago, the line dividing the two has
become indistinguishable in modern
times. I make little distinction in this
chapter between fundamental (with-
out an immediate practical objective)
and applied rcscarch. We must assumec
that the web of tcchnology, here as
elsewhere, cannot be cut into pieces and
always begins with the purest and most
recondite of laboratory investigations.

Another aspect of the fabric of tech-
nology is what we may call the wind-
fall eflcct of inventions or discoveries.
Thus the invention of earthmoving and
compacting equipment, a major event
among the techniques of stream regu-
lation and water storagc, made possible
the great, economical earthfill dams.
The same may be said about the devel-
opment of high-strength and other
spccial-purpose concretes.

None of these inventions was con-
ceived in terms of water development,
but they prove a basic point: By far the
best assurance of practically eflective
research on water supply is the exist-
ence of a healthy, well-supported,
broadly interested scientific establish-
ment in the Nation and a vigorous
technology that offers maximum stim-
ulation to invention.

Those who face problems of deficient
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water supply in one degree or another
look first for large supplies to the at-
mospherc and the oceans.

The atmosphere in total contains far
less water (1.15X10' acrc-feet) than
the oceans (10% acre-feet), but it is
a much more attractive source be-
cause the atmosphere is everywhere,
and he who finds the key to precipitat-
ing water from the atmosphere solves
part of one of the most difficult tasks
in supplying water to needy areas, that
of transportation and distribution.

Furthermore, that water comes in
the form most needed, fresh water, and
there arc already natural processes at
work producing precipitation, albeit
deficiently timed and gcographically
distributed. Theoretically, we have
only to guide or trigger these processes
to tap the cheapest source. Failing
that, a capacity to forecast natural
processes would be a next most desir-
able step to cnable us to adapt our
activities to the vagaries of weather
with a minimum of cconomic loss.

A KEY POINT in the hydrologic cycle
is the precipitation of moisturc from
the atmosphere upon the land, where
it becomes soil moisture, runofl, or
percolating ground water, and sooncr
or later stored water on the surface or
underground. On the surface the stor-
age may be in the form of snow, ice,
or liquid.

Everybody knows that the volume of
water received from precipitation in
any locality or region may vary from
season to season and from year to year.
The shortest range fluctuations are of
importance in that they may cause
floods. The fluctuations from season to
season within any given year are less
important in that patterns of human
activity have generally evolved in a
way that accommodates to them.

The fluctuations from year to year,
on the other hand, are extremely im-
portant, because human beings have
a way of crowding the favorable side
of these fluctuations with their water-
and moisture-dependent economic ac-
tivities and actions.



96

Societies the world over tend to be
optimistic about the continuance of fa-
vorable moisture receipts in the plans
they lay and the activities they engage
in. Particularly in the semiarid climates
of the world, this social optimism (or
social necessity) frequently has led to
disaster.

History is filled with the records of
drought-caused famines and migra-
tions. In more modern times, social
organization has made the impact of
these disasters somewhat less violent in
most countries. Nonctheless, they still
are of enormous financial, social, and
political importance in semiarid and
arid environments. Furthermore, as
productive structure becomes more
complex in advanced societies, even
the lesser fluctuations from year to year
have financial significance. The poten-
tial importance of long-range forecast-
ing of water receipts from the atmos-
phere therefore is great.

On the shortest range fluctuations of
importance in water receipts on the
land—those of a few days—we have a
reasonable ability to forecast.

An official committee of the Ameri-
can Meteorological Society in 1962
stated that, “For periods extending to
about %2 hours, weather forecasts of
moderate skill and usefulness are pos-
sible. Within this interval, useful pre-
dictions of general trends and weather
changes can be made.” Thus informa-
tion of value in forecasting impending
floods can be obtained in advance. In
addition, temperature conditions for
periods as long as a month can be pre-
dicted with some skill.

Beyond periods of a month, however,
the committee said that forecasts must
be considered as experimental; al-
though promising study is in progress,
skill has not yet been demonstrated.

Thus all of the true long-range prob-
lems of forecasting must depend on the
basic data and the interpretations that
climatology has provided in the past.
These of course are only rough aver-
ages for any locality or region.

Attempts to forecast the season-to-
season and year-to-ycar fluctuations
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have been made over many years.
They generally have taken the form of
the analysis of weather records in an
attempt to discern simple or complex
cycles, but however careful the statis-
tical analysis and however ingenious
their construction, none of the sup-
posed cycles has been of any practical
value in forecasting water receipts.

On the other hand, meteorology,
physics, and other sciences have made
great progress toward a better under-
standing of the dynamics of the atmos-
phere and have provided concepts and
observational data that can be helpful
in later attempts to arrive at long-
range forccasting skills.

The great strides made in statistical
analysis, the development of systems
analysis, the introduction of digital and
analog electronic computers, the first
large-scale accumulations of data on
conditions in the upper atmosphere,
and other aspects of research have
given us a far more sophisticated un-
derstanding than ever before of the
enormous complexities that character-
ize the physical circulation and cnergy
exchanges in the atmosphere up to 200
miles or more above the earth’s surface.

Nevertheless, a large expanse of
ground still must be covered before we
will have a truly solid foundation for
long-range forecasting. It is not likely
to be a development of the immediate
future, and the time of its realization
undoubtedly will correspond to the
intensity of effort in fundamental me-
teorological research and observation
in the future.

The meteorologists most familiar
with these problems feel that it will be
possible to attain some skill in long-
range forecasts within 10 or 20 years,
assuming an adequate level of support
for rescarch toward these ends.

At the same time, there will be doubt
about our capacity to make long-range
forecasts until there is a much more
accurate knowledge of the timing, lo-
cation, and the sequential pattern of
energy receipts and emission by the
atmosphere in all of its layers from and
to outer space. Even with the striking
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penetration provided by satellites, this
is one problem that may well require
many years of attention for a full
clarification.

The unusual directions that signifi-
cant research can take has been illus-
trated in a conclusion of E. G. Bowen
of Australia. Several years ago he ob-
served that rainfall patterns through-
out the world tended to show peaks on
certain days. He concluded that only
extraterrestrial influences could ac-
count for them and that a possible
relationship exists between the rainfall
peaks and meteor showers encountered
by the earth in its orbit, the dust of
which could act as nuclei of condensa-
tion for rain.

Dr. Bowen found a close corrclation
between meteor showers of November
and Deccember and rainfall peaks in
December to February, with a con-
sistent lapse of about go days between
the meteor showers and the rainiest
days. His hypothesis is not generally
accepted yet, but the importance of
extraterrestrial influence on the course
of meteorological events on the earth
certainly is recognized, particularly in
the flow of energy from the sun.

Even the orbital relations of planets
may influence this flow. J. H. Nelson,
of Radio Corp. of America, has calcu-
lated that the planetary configuration
has a striking correlation with magnetic
disturbances observed on the earth.

MEN FOR A LONG time have been
intrigued by the possibilities of doing
something about the weather, even if
they could not predict it.

Although we again operate with far
greater knowledge than at any time in
the past, we still are seeking to do
something about the weather, particu-
larly to bring rainfall where and when
we think it would not occur naturally.

Some years ago we thought that we
had a startling new development and
a valuable insight into the problem of
creating rainfall artificially.

The modern version of doing some-
thing about the wcather commenced
with the cloud-seeding experiments of
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Irving Langmuir and Vincent Schae-
fer in the 1920°s. After that time, cloud
seeding waxed for some years, and a
number of commercial ventures flour-
ished in the 1950’s. For a while, on the
basis of statistical observations, it was
thought that the benefits of seeding
were definite. Since this was the cheap-
est possible manner of producing water,
interest in cloud seeding in every water-
deficient area soon appeared in many
parts of the world.

The optimism about creating rain-
fall by cloud seeding with dry ice or
silver iodide has changed since. No
longer is it considered immediately pos-
sible to bring about statistically signifi-
cantincreasesin precipitation by means
of cloud seeding. Evidence pointing in
this direction has accumulated from
two sources: Research on the physics
of clouds and the natural processes
within them which produce moisture,
and careful experiments to measure the
effects of cloud-seeding operations.

Research on the physics of clouds
suggests that the clouds that might be
considered especially favorable for
treatment by seeding either are infre-
quent or have within them such small
amounts of water that significant quan-
tities of rain could not be obtained
from them.

It seems that the largest movements
of the atmosphere, particularly those
of rising currents of moist air, far over-
shadow the influence of condensation
nuclei in the creation of rainfall.

These conclusions from a study of
cloud physics were borne out by a 4-
year series of experiments supported by
the Federal Governmentand conducted
at the University of Arizona. L. J. Bat-
tan and A. R. Kassander, employing
a high-density network of rain gages,
could find no statistically significant
increases in rainfall from the sceding
operations they measured.

Theoretically, however, some stu-
dents of the atmosphere still consider
effects of cloud seeding to be capable
ol increasing rainfall, potentially as
much as 10 percent, compared to that
expectable from unseeded clouds. The



98

experiments at the University of Ari-
zona, however, suggest that several dec-
ades of experiments might be necessary
in order to measure such eflects and
provide conclusive proof.

That does not mean that we should
abandon hope for artificial precipita-
tion in the future. But it does mean a
new appreciation of the complexity and
physical nature of the processes of pre-
cipitation. The conclusions point to-
ward increased needs for rescarch to
chart fully all these processes before
science can indicate dependable means
of artificial precipitation.

That is why the establishment and
future operation of the National Cen-
ter for Atmospheric Research in Colo-
rado is a good long-range investment
for the Nation.

SpECULATION about the alteration of
weather cffects on a larger scale, far
from having been subdued by the
doubts cast on cloud seeding for local
effects, actually has increased in recent
years.

An intriguing possibility lies in the
possible manipulation of the tremen-
dous encrgies and the vast amounts of
water found in the hurricanes that
visit the Eastern States in late summer
and carly autumn.

The late Harry Wexler of the United
States Weather Bureau noted that one
hurricanc in 1961 precipitated cnough
fresh water to supply the entire needs
of the United States for more than 2
months, and that the energy of its
winds alone, properly harnessed, could
provide the electrical energy used in
the entirc United States for half a year.
These great storms have been seeded
experimentally, and interesting effects
have been observed.

In another direction, one of the
world’s most renowned meteorologists,
Tor Bergeron, of Sweden, has hypothe-
sized that it may be possible to extend
geographically rainfall effects of a mon-
soon, like that found in western Africa,
by enriching with moisture the airmass
that moves from the sea into the con-
tinent. If costs of artificial energy are
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low enough, as might be supplied by
future nuclear sources, sea-water-evap-
oration factories may be able to alter
the climatology and therefore the econ-
omy of the southern Sahara.

Still other imaginative suggestlons
on a grand scale have been made in
the past, such as Dr. Wexler’s for cov-
ering parts of the polar icecaps with a
dark-colored dust, like that from coal.
Striking changes in the general circu-
lation of the atmosphere theoretically
could follow.

Again, these suggestions must be
carefully kept in mind as speculations
with enough possibility to give excellent
rcasons for continued, and perhaps
doubled and redoubled, efforts to
help us understand the mechanics
of the atmosphere.

If we do learn enough eventually
through research to seck key points of
control in some of the large-scale pre-
cipitation-producing processes, the
stakes are enormous and of the highest
international concern.

Over the long range, therefore, study
of the atmosphere is probably the most
important field of investigation that
affects water supply in the world as a
whole. At the same time one can sce
for the immediate future only relatively
small practical returns from such re-
search. Contrary to the expectations of
a few years ago, returns in the form of
capacity to forecast may appear before
those of ability to control weather, but
both still are long range.

THE vasT SUPPLY of water in lands
adjacent to the oceans has been a
tantalizing subject for technological
investigation.

It has long been known that fresh
water could be produced through the
application of heat to salt water and
consequent distillation of fresh water,
but only within relatively recent years
have distillation processes been per-
fected (particularly in what is known
as multiple-effect evaporation), so that
salt water could be the raw material
for fresh, even in areas that could stand
high costs of water. Such plants are in
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operation almost universally on ship-
board and in some desert localities
with adequate encrgy supplies and
high water requirements, as in the
petroleum-refining arcas of Aruba in
the West Indies and Kuwait and other
places on the Persian Gulf.

The cests of such water, however, are
high, even in the most efficient plants.
The most recent commercial plants are
said to produce water from the sea at
costs between 1.25 and 2 dollars per
1,000 gallons—15 to 25 times or more
than the cost of irrigation water from
a typical water supply in the Western
States.

The commercial water distillation
plants of any substantial size today em-
ploy fossil fuels. Because of their cost,
the idea of solar distillation has bcen
attractive, but the investment costs of
solar stills has remained high in rela-
tion to capacity for water production.

Although such investment costs un-
doubtedly will be reduced, as is shown
by experimentation at the University
of Arizona, they appear to be promising
only in places where high water costs
can he borne. One advantage they have
over the fossil-fucled distillation plants
is that units of relatively small pro-
ductive capacity may be as practical
as large units and may therefore be the
answer for small communities with no
other source of water.

Desalinization is of substantial poten-
tial interest because of the massive
bodies of ocean water that beckon for
exploitation and because there are
lesser but still great volumes of brackish
water contained in the aquifers under-
lying many arid and semiarid lands,
including those of the western part of
the United States and Saharan Africa.

Applied research thus has bcen di-
rected toward the development of still
other types of processes that may reduce
the salt content of these less salty but
still undesirable or unusable waters.

Among those that have becn experi-
mented with by the Office of Saline
Water in the Department of the Inte-
rior and by private corporations are
straight freezing processes; refrigera-
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tion processcs using a hydrate; a proc-
ess (electrodialysis) that employs a
thin membrane of hydrated organic
polymers, which permit the passage of
salts in solution but not water; and
another process, known as ultrafiltra-
tion, in which water, but not the salt,
passes through another type of thin
membrane under pressure.

Of these, clectrodialysis now is used
commercially, but again mainly in
small plants in areas or for uses that
can support water production at high
cost. This process appears to have its
widest application where the ameliora-
tion of brackish water is desired.

I must stress that all these processcs,
even if they are perfected beyond their
present state, would appecar to reach
floors in their costs at levels that still
represent high-cost water, perhaps as
low as four and as much as eight times
typical western irrigation water costs.

By contrast, Professor Thomas K.
Sherwood, of the Massachusetts Insti-
tute of Technology, has speculated that
the minimum possible work energy
required to separate a given volume of
fresh water from sea water is only
about one-half the costs of the irriga-
tion water I mentioned. Thus there
appears still w0 be a wide field for re-
search, for it is the really cheap water
that will be the important water in the
end.

A conference sponsored by the Na-
tional Academy of Sciences in 1961
emphatically described the need for
more fundamental research on the
physical and chemical nature of water,
its performance as an electrolyte, the
thermodynamic properties of sea water
at high temperatures, the effect of
magnetic and clectrical fields on it, the
performance of salt water in the pres-
ence of osmotic membranes, and a
variety of other questions.

It would appear that even biology
has a relevant and basic contribution
to make in describing the structure of
the natural membranes employed by
plants and animals to control salt
absorption.

Once more it would seem that we are
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closer to the beginning of an under-
standing, as we are in the case of the
atmosphere, than to a comprehensive,
powerful grasp of the fundamentals
that always goes before the best
engineering.

Ir THE ouTLOOK for our abilities to
manipulate the water supply on a
grand scale is speculative and decid-
edly long range, the importance of
effectively managing the waters as we
find them on the earth’s surface is re-
doubled. Research in this direction also
is being pursued and has yielded valu-
able dividends.

The approaches to the efficient man-
agement of naturally occurring water
supplies are many. All have been the
subject of research investigations.

As illustrations, I describe work af-
fecting the discovery, development,
and management of ground water and
that affecting the collection, regula-
tion, and conservation of surface water.

The problems of ground water devel-
opment, in a general way, are that of
discovery, because all ground water in
greater or lesser degree lies concealed
beneath the surface of the soil, some-
times at substantial depth; the con-
struction of eflicient wells and lifting
devices to bring the water to the sur-
face; and the management of the
supply so as to produce sustained de-
pendable yield.

Discovery and appraisal of the quan-
tity, quality, and sustained-yield capac-
ity of aquifers has been aided by the
use of radioisotopes, electronic com-
puters, geophysical equipment, and
aerial photographs.

All those devices were developed
primarily for other uses. Geophysical
equipment, for example, like that de-
pending on microseismic wave inter-
pretation, has been used a number of
years in the petroleum industry. More
recently its applicability to the explo-
ration for ground water has been
exploited.

These techniques have made it pos-
sible to get a general bearing on the
location of subsurface supplies far more
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cheaply than the older trial-and-error
mecthods of sinking experimental wells.

Modern drilling techniques, again
developed primarily for petroleum ex-
ploitation, permit the sinking of wells
through all types of rock strata.
Proved “well-logging” techniques can
furnish information on rock type and
the permeability, porosity, and salinity
of water encountered from level to
level in the well.

The use of harmless radioactive trac-
ers, principally tritium, permits the
collection of information on flow and
storage underground with a degree of
accuracy ncver before possible. This
technique enables us to determine even
the age of water newly tapped under-
ground.

The processing of data with the aid
of electronic computers can give a
composite picture of the conditions in
an aquifer or within the aquifers of a
region, so that an effective and de-
pendable sustained-yield plan for with-
drawal can be constructed as never
before.

Mechanical engineering has devised
some new pumps, like the submersible
pumps, which permit the lifting of
water from depths at costs never be-
fore possible. Pump technology, of
course, has a great variety of applica-
tions in modern industry.

This does not mean that research
specifically undertaken for the purpose
of understanding the nature and loca-
tion of ground waters has not becn
extremecly valuable. Indeed, the use of
the new devices that have accelerated
our acquisition of knowledge and ca-
pacity to develop ground water have
been used against a base of hydrologic
information, which gradually through
the years has been acquired by public
agencies, especially the Geological
Survey.

The water resources agencies of a
few of the Statcs, like Illinois and Cali-
fornia, also have been effective contrib-
utors to this hydrologic knowledge.

Pcrhaps the greatest need for re-
search on future ground water develop-
ment lies in much more hydrologic
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investigation. This would include more
field observation of the actual condi-
tions of underground storage and flow
to supplement and test the theories of
ground water movement that have
been developed.

As man changes his environment, it
becomes particularly important to
understand the effect of the changes on
the underground water on which he
depends. There is, for example, now a
sensitive modern laboratory technique
of simulated ground water systems, an
analog model, which is based on an
analogy between hydraulic and elec-
tric fields.

Field studies to make use of the tech-
niques we have but continued thought
on hydrologic problems and further
laboratory experiments, like those of
H. E. Skibitzke and other men of the
Geological Survey, may be expected
to yield further dividends.

Hydrology has been a scientific step-
child until recently. Encouraging signs
of support have appeared at last. Num-
bers of additional hydrologists need to
be trained before the proper balance
of attention in this subject will be
achieved. The importance of a more
complcte understanding of ground
water hydrology is underlined by the
cheapness of storing water under-
ground. Where adequate storage can
be found, it can add substantially to
the regulation and conservation of a
local or regional water supply.

OUR CAPACITY to control or to regu-
late and conserve surface water also
has attracted noteworthy rescarch ef-
fort. Much of it has been associated
with publicly recognized needs for de-
veloping the waters of the great river
systems or controlling their propensities
to damage or destroy while we build
in their valleys.

Much has been learned about the art
of managing a system of reservoirs on
large streams, like the Tennessee or the
Columbia, through the design studies
of constructing and operating agencies
like the Tennessee Valley Authority
and the Corps of Engineers.
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Surface water is much more compli-
cated in development than ground
water because of its multiple uses, in-
cluding the gencration of electric
power, navigation, recreation, waste
disposal, domestic and industrial use,
and irrigation. Design for development
therefore includes considerations of
physical engineering and economic and
political questions.

A rational development must seek
the most efficient combination of uses,
where multiple purposes are possible.
Even if the uses are as few as three, the
problem of design is not simple, par-
ticularly if an attempt must be made
to take account of conditions that may
arise in the future.

Regulation of natural water supplies
is one of the longest lived of man’s eco-
nomic activities. Sections of the aque-
ducts built by the Romans almost
2,000 years ago are still in use. Most
major facilities now should be consid-
ered in lifespans of at least 50 and
possibly 100 years at least. Assess-
ment of proper long-range, multiplec-
purpose development therefore de-
mands sophisticated techniques, which
can take care of a number of variables
over time.

Not so many years ago, and to some
extent even today, these problems had
to be taken care of by ‘“cut-and-try”
and other ways of exercising individual
professional engineering judgment. Re-
search undertaken since 1954, how-
ever, applies a rigorous economic
analysis to the problems of stream de-
velopment as well as conventional en-
gineering analysis and has pointed the
way toward the future planning of sur-
face water development.

This research, which probably was
first explored in detail by R. N:
McKean at the Rand Corp., views
stream development as essentially a
problem in systems analysis, subject to
much more exact statistical analysis
than heretofore had been used. .

Further studies, using electronic com-
puter calculation, were made at Har-
vard University, with the assistance of
the Rockefeller Foundation. Resources
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for the Future, Inc., of Washington,
D.C., has contributed some notable
studies, which suggest economic crite-
ria for evaluating alternative designs of
multiple-purpose integrated surface
water systems.

Thus, in a sense water system design
has become a subject accessible to the
techniques of operations research, the
amazingly successful methods that
mathematicians, physicists, and engi-
neers developed for coping with some
of the problems of wartime organiza-
tion and logistics. The development of
special methods to be applied to water
development, however, may bc con-
sidered to be only at its beginning.

Much more intensive research along
these lines and the evolution of a truc
systems approach to water develop-
ment may be cxpected. These tech-
niques will have increased significance
as the Nation and the continent rcalize
the possibilities inherent in our great
natural strcam systems and in inte-
grating a basin, like that of the Mis-
sissippl, or combining a number of
basins, like those from northern Can-
ada south into the dry Great Basin,
for the best pattern of development.

Ir WE MAY EXPECT our water devel-
opment system to be more complex
and if we must continue to depend for
some years on taking water as it occurs
naturally, the dctailed understanding
of surface water hydrology becomes
no less important than that of ground
water hydrology. For the most effec-
tive planning and development, a de-
tailed knowledge of the geographical
and temporal patterns of precipitation
and runoff is necessary.

Even though the United States has
one of the better networks in the world
for measuring precipitation and runoff,
it has been far from capable of supply-
ing a full picture of these patterns.

A number of new tools, which extend
our capacity for observing and under-
standing the occurrence of water in the
natural environment of the earth, have
been made since 1950.

The use of special radar cquipment
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has cnabled the measurement of storm
precipitation patterns with a speed and
geographical coverage heretofore finan-
cially impossible. Radar measurements
are applicable even in the most diffi-
cult mountainous terrain.

Significant advances also have becn
made in equipment for measuring
stream stages and other aspects of run-
off. The basic principle of the improve-
ments is the mechanizing of the entire
operation, with instruments like the
digital recorder. The invention of some
devices, like the bubble gage, however,
have reduced the capital investment
required for obtaining records, as well
as increased their scnsitivity. New tech-
niques of measuring the velocity of
flowing water, for cxample, are being
studied, with view toward detailed ve-
locity measurements from the electro-
magnetic effect of flowing water.

Another device, employing the Dop-
pler effect, may be especially valuable
in measuring very slow velocities.

The techniques of modern statistics
also have heen applied to the problems
of measuring strcamflow with some
success. With their aid, ‘“‘synthetic
hydrology” can be constructed. It
gives a better picture of runoff or flow
patterns and probabilities over a
period of years than otherwise would
be available and solves partly our in-
ability to forecast long-term variations.

Studies of comparative hydrology
also have commenced to help us sce
what generalizations apply to streams
of a given type or types the world over.
All these techniques will assist in pro-
viding a more complete understanding
of the availability of water in its varia-
tions from locality to locality and year
to year.

The problems of adequate measure-
ment are becoming more complex,
even as methods for treating them are
improved. As more and more purposcs
must be served by surface water sup-
plies, hydrologic observation must
yield data specific for each of these
purposes. Furthermore, devclopment
of streams usually causes changes in
strcam characteristics.
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Design of networks for collecting
data in the field therefore is difficult
and cannot yet be considered com-
pletely in the United States. Despite
the strides that automation and the
application of mathematical analysis
have made possible, a great deal of
further rcsearch and data collection
in hydrology must be undertaken be-
fore the surface waters of the United
States will be understood as well as
they should be for the most economical
and uscful development.

THE EVENTUAL practical reason for
hydrologic study is the regulation of
streams so as to store water from times
of precipitation surpluses (by day,
season, or year) for availability during
periods of lesser receipts. Another way
of expressing this is to describe it as
the prevention of the wastage of runoff
into the sea when there exists beneficial
uses for the water on land. Regulation
in this sense is a form of conservation.

There are still other approaches to
conservation, which take account of
the fact that water may be “wasted”
through evaporation into the atmos-
phere or may be transpired into the air
through economically unusable vege-
tation.

Thus, for a number of years, re-
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search and experiment have been
directed toward elimination of the salt
cedars which may be found near water
courses or reservoirs in the Southwest.
These almost valueless trees transpire
an amazing amount of moisture. Their
elimination would save substantial
quantitics of water for beneficial use.
The only problem, therefore, has been
the development of economical meth-
ods of eradication, assuring that the
water released from transpiration was
indeed cheaply produced water.

Eradication programs have proceeded
in parts of the Southwest following
earlier experiments, but repetition of
cutting appears necessary, and opera-
tions still are expensive. Thomas Mad-
dock, of the Geological Survey, has
observed, “It is simpler to keep water
away from salt cedars than to keep salt
cedars away from thc water.”

From the lessons learned in the ob-
servation on salt cedars, it was only a
step to question the effects of transpira-
tion from other types of unneeded veg-
etation and from some economically
useful vegetation in localities where
water production has high priority.
Experiments, in fact, have been con-
ducted for many years on different
types of vegetational management by
the Forest Service at Coweeta, N.C.,
and elsewherc, by the Soil Conserva-
tion Service on many watersheds of
different sizes throughout the country,
and the Tennessee Valley Authority on
its Parker Branch and several other
watershed projects. These experiments
and observations have given much in-
formation on the responses of runoff to
different ways of managing vegeta-
tional cover.

In more recent years, experiments
in the arid West—where the augment-
ing of runoff is most valuable—have
been of increasing interest. The oldest
of the experiments of thc Forest Serv-
ice concerned tree spacing in upper
watersheds to increase snow cover and
the water yield therefrom during the
melting season. Experiment and obser-
vation has been extended to the plant
cover in dry watersheds of relatively
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sparse vegetational cover. Several
Federal agencies, including Depart-
ment of Agriculture agencies and the
Geological Survey, are cooperating
with the State of Arizona on a longer
term, more careful experiment on veg-
etational management for increasing
water yields.

It is now generally conceded that the
application of proper management,
based on scientific obscrvations, can
improve water quality and reduce sedi-
ment production from some water-
sheds. It also may affect water supply
by dampening the extreme ranges of
flow. No general formula seems to be
applicable everywhere, however. Each
watershed is likely to be a special
situation. We know that thinning densc
coniferous stands on northern slopes
will allow more snow to accumulate in
areas of heavy snowfall, with subse-
quent increases in streamflow. We also
know that on soils of adequate depth
the replacement of deep-rooted vegeta-
tion by shallow-rooted plants will in-
crease strcamflow, if there is enough
precipitation to infiltrate the soil. Fur-
ther experimentation has been started
to see if still other principles of manage-
ment can be detected.

AN INTERESTING VARIANT on vegeta-
tional management has been experi-
mented with and proposed for pilot use
by the Esso Research & Engineering
Co. of Linden, N.]J. This company pro-
poses to pave all or parts of small water-
sheds with a specially developed
asphalt compound, nearly eliminating
infiltration in the paved areas and sub-
stantially reducing evaporation be-
cause of the rapidity of flow to storage
reservoirs. There is promise water may
be produced, or conserved, quite
cheaply by this method where csthetic
considerations or other uses for vegeta-
tion would permit such a watershed
treatment.

Other experiments using the same
principle have been conducted by the

United States Water Conservation .

Laboratory at Tempe, Ariz. These ex-
periments made usc of chemicals to
673-282°—63——9
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stabilize and waterproof soil surfaces
for the purpose of increasing runoff.
Such treatment appears to be espe-
cially applicable to the conserving of.
runoff in small areas to improve stock
water supplies.

SUBSTANTIAL AMOUNTS of water are
lost into the atmosphere from all stand-
ing or flowing water surfaces. Lake
Mead, in Arizona, for example, is esti-
mated to lose through evaporation
cach year more water than the individ-
ual storage capacity of most reservoirs
in the United States. Evaporation in
the 17 Western States from open water
surfaces may be somewhere between 6
million and 10 million acre-feet a year.
Some estimates have placed it even
higher.

Experiments with the reduction of
evaporation losses from surfaces there-
fore have been an attractive target for
applied research. Nearly all such re-
search has centered on two alcohols,
hexadecanol and octadecanol, which
can form monomolecular films on the
surface of water. They at least partly.
meet the requirements of such a film
from physical and biological points of
view. These requirements are exacting,
for the film must be able to retard the.
movement of water vapor from the
water surface, but it must not restrict
the free movement of oxygen, carbon
dioxide, and other gases through the
water surface. It must be nontoxic to
life. It must resist the action of wind,
dust, or physical disturbance by boats.
It must be able to restore itself after
a disturbance. The evaporation-sup-
pressing capacities of hexadecanol
were known in England as early as
1925, but research in this country was
not started until 1948, when Drs.
Langmuir and Schaefer became in-
terested in the problem.

Since that time, a number of field
experiments on the reduction of evapo-
ration through the use of these com-
pounds have been conducted in the
United States and in Australia.

Tield results generally have been
good on small bodies of water. Lake
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Hefner, a reservoir near Oklahoma
City, showed a reduction of g percent
in evaporation through the mainte-
nance of a hexadecanol film. Other
tests in California, Arizona, and else-
where indicate possible reductions of
10 to 30 percent. The use of these films
for larger reservoirs has not yet been
as successful, however, and it has not
been possible to maintain the films
under high windspeeds, particularly
with shelving rescrvoir shorelines.

The results thus far indicate no pos-
sible danger from toxicity, but a num-
ber of problems of application and
maintenance must be solved if these
techniques become economically fea-
sible on large surfaces. Until they are,
they cannot be expected to contribute,
in the West or elsewhere, any sub-
stantial amount to the conservation of
the water that now disappears into the
atmosphere by evaporation from open
water surfaces.

At this time, the usc of underground
reservoirs appears to be much more
practical than dependence upon the
monomolecular films.

ANOTHER ENTICING avenue for con-
servation of water is the reduction of
transpiration by crop plants.

For many years plant physiologists
have suspected that most plants tran-
spire much more water into the
atmosphere than is neccssary for their
physiological functions and growth
and maturation. In theory it should be
possible to use chemicals to control
the opcning and closing of stomata, or
otherwise influence plant respiration
in a manner that would reduce tran-
spiration and at the samec time lcave
growth unaffected.

Should successful methods be de-
vised, the water savings (and there-
fore the potential effectiveness of water
used both as soil moisture and applied
irrigation water) could support a
much greater crop production. Com-
paratively little research has been
directed toward this end, however,
partly because plant physiology itself
is still imperfectly understood, and the
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process of photosynthesis is still not
fully explained.

Two points are clear from this
illustration: First, the close conncction
between fundamental research and the
horizon open for applied results; and,
second, the close connection hetween
mcasures which control water demand
and the amounts of water available
as supply. If water is saved from crop
growth, while production remains the
same, more water is available for
other uses or other areas.

ANY CAREFUL review of rescarch on
the water supply in the United States
must conclude that the substantial
expenditures of money and effort in
these directions we have made could
be profitably extended or expanded.
The scientific horizon is such that the
outlines can be seen of a potentiality
having very high promise.

We can be recasonably certain that
if the technology of the Nation con-
tinues to be as vigorous and compre-
hensive as it now is, the benefits that
will be forthcoming as the years go on
can be applied effectively and prof-
itably to improvement in the water
supply. This is precisely what has
happened in the past, and a significant
proportion of the advances which have
been made toward improved water
supply have resulted from these wind-
falls from other fields.

Conscious public effort to support
and promote both fundamental and
applied research related to water in all
of its aspects, however, can undoubt-
edly hasten the day when the rcsults
from research become economically
meaningful. The Nation probably
could go on increasing the relatively
tiny share of its gross national product
that goes into fields related to water
supply for a long time before it reached
the point of diminishing returns.

I have described some of the needs
in my statements about the different
aspects of the water supply. There are
others.

They include such subjects as the
measurement of the dynamics of water
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at all the microscopic sites as it moves
in the soil-water-plant system; the
physics of evaporation from soil sur-
faces; the physics of infiltration and the
mechanics of liquid and gaseous flow
in and from the soil profile; the study
of chemicals that can beneficially alter
infiltration, control transpiration, and
improve use of moisture; the differen-
tial rates of evaporation by different
species of plants, or by intraspecific
races; the relations of aquifers and
streamflow; the influence of the usc of
agricultural machinery on infiltration;
the study of erosion mechanisms and
the “sedimentation continuum’’; the
most efficicnt overall design of irriga-
tion systems; the physical and chemical
factors affecting water quality; and
analytical devices for tracing the hy-
drologic and other effects of alterna-
tive patterns of water use within
localities and stream basins.

IN sum, if there is any lesson to be
learned from the history of research in
this and in many other problems of
physical and biological science, it is
that the most practical things of to-
morrow have a habit of developing
from thc obscure, “impractical,” and
csoteric of today.

When I was a graduate student in
Harvard University in the late thirties,
a scrious public seminar was given on
“The Uscfulness of Useless Research.”
The day probably long since has passed
when such a public justification of re-
scarch is necessary. Indeed, in some
fields, as in public health, the problem
instead has been that of finding com-
petent research workers to make use
of the funds which are publicly pressed
in their direction.

At the same time, there are other
fields in which expanded support and
effort appear to be eminently capable
of producing a long-term social profit.
The ficlds that concern an understand-
ing of the water supply appear to be
among them.

EpwarRp A. ACKERMAN is Executive
Officer, Carnegie Institution of Washington,
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a foundation that operates research labora-
tories in the physical and biological sciences.
Previously he was Director, Water Re-
sources Program, Resources for the Future,
Inc.; Assistant General Manager, Tennes-
see Valley Authority; Chief, Resources and
Civil Works Branch, Bureau of the Budget;
and professor of geography, the University
of Chicago. Dr. Ackerman also has been
consultant to a number of Federal and State
Government agencies concerned with the
development of waler resources.
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J. DEAN JANSMA AND DALE O. ANDERSON

WATER IS ALWAYS
A CRITICAL FACTOR

A CARDINAL precept in archeological exploration is
that communities were built where there was an ample supply of good water. The
axiom is relevant also in planning for the development of a modern community.
The importance of water to human existence is obvious. The same degree of
importance, however, can be attached to food, oxygen, and other necessities.
Thus the question: Why does water require special attention in community

development?

One item is the amount of water we
use. The average American citizen
uses about 1,500 tons of fresh water
each year but only 18 tons of all other
materials necessary for his existence.

Another consideration is that water
usually is considered a common prop-
erty under the law. A farmer or busi-
nessman generally can plan the use of
his land, labor, and capital as he de-
sires, but the rights of other property
owners must be considered in using
water from rivers, streams, and under-
ground aquifers.

The amount an individual property
owner will invest in the development
of water resources therefore is limited.

Before development will occur, the
benefits must exceed costs for each
property owner, or a system of assess-
ing other beneficiaries must be de-
vised. The “common-property’’ char-
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acteristic accentuates the social and
legal (as well as the economic) aspects
of the development.

Water is basically a flow resource
rather than a stock resource.

A characteristic of a flow resource is
that its supply is replenished periodi-
cally over time. For example, the
water supply of an area is replenished
by rain and snow at a fairly consistent
rate.

The supply of a stock resource is
limited and nonrenewable. For exam-
ple, the amount of coal mined each
year causes the total supply to dimin-
ish. The problems involved in allocat-
ing the supply of coal are somewhat
simpler than that of water, because one
needs to determine only the rate at
which it will be used until the total
supply is exhausted.

Another characteristic of water is
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that a given quantity can be reused for
several purposes: 1t can be used to gen-
erate hydroelectric power, then enter
the public water supply, and finally be
used for irrigation.

Such reuse may suggest that a given
amount of water could be used in-
definitely. The practical difficulty,
though—aside from the problem of
evaporation—is that the discharged
water seldom has the same quality as
when it was diverted. In most uses,
some degree of pollution occurs that
lowers its desirability to the subse-
quent user.

These characteristics of water indi-
cate some reasons why water requires
special attention in the development
of a community.

Woe emphasize, however, that water
is only one of a community’s resources,
and it should be developed within a
whole-community framework. A well-
developed water supply is of little value
if it is not supported by the other re-
sources needed in a dynamic commu-
nity. In this chapter, we suggest a rec-
ipe—in which water is one of the pri-
mary ingredients—that may be used
in planning a program to develop the
resources of a community.

REsources employed in an area are
scarce relative to the demand for them.

Rules of proper allocation thus are
necessary for placing the scarce re-
sources Into the best alternative em-
ployments.

Economic efficiency, the basic theory
of allocation of resources in a competi-
tive economy, suggests a method for
making the allocation. Employing re-
sources consistent with economic effi-
ciency implies that resources are em-
ployed in such a manner that the
community’s output (and thus the net
national product) is maximized. An
allocation that provides for the great-
est economic efficiency is defined as the
correct allocation.

To illustrate the procedure, we con-
sider a simple community (even sim-
pler than the one in which Robinson
Crusoe lived), in which water is the
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only scarce resource and can be used
only for drinking or bathing.

The problem is to allocate the water
between drinking and bathing in a way
that makes the greatest contribution
toward satisfying the wants of the
members of the community. The al-
location occurs when the value of an
additional gallon of water for drink-
ing is equal to the value of an addition-
al gallon of water for bathing. When
this condition exists and the entire
amount of water is used, the water re-
sources are allocated correctly and
return the maximum satisfaction to
the people.

Conversely, an incorrect allocation
of water exists if the value of the addi-
tional unit of water is greater in one
use than in the other. For example, if
the value of the additional water used
for drinking is greater than for bathing,
the satisfaction from the use of water
can be increased by reallocating more
water for drinking—that is, the loss in
satisfaction by using less water for
bathing is more than compensated for
by the gain in satisfaction from having
additional drinking water.

The example illustrates a basic prin-
ciple of economics—the principle of
resource allocation. The same idea is
involved when there are many re-
sources that can be used in many al-
ternative employments. This principle
we usc as the basis for analyzing the
various possibilities the community
faces when it develops water resources.

The problems of planners in com-
munity development are much more
complex than those in our example. A
plan for developing water resources
must consider all possible uses of water,
such as municipal, industrial, recrea~
tional, and others, as well as problems
of flood control and pollution. All ac-
tivities that are potential users (and
polluters) of water must be analyzed
carefully as to their overall effect on
the community’s well-being.

THE EcoONOMIC criterion we suggest
as a guide in planning a water project
is known as the equimarginal-value-



110

in-use principle, which can be broken
down into value in use, marginal value
in use, and equimarginal value in use.

Value in use refers to the maximum
amount that a purchaser of water is
willing to pay for a unit of water being
used in a particular manner. For ex-
ample, if a farmer is willing to pay 5
dollars an acre-inch for using water to
produce alfalfa, the value of an acre-
inch of water to the farm in the pro-
duction of alfalfa is 5 dollars.

Marginal value in use refers to the
increment added to total revenue by
the employment of the last unit of
water. If the total revenue from an
acre of irrigated alfalfa increased from
50 dollars to 60 dollars by increasing
the application of water from 19 to 20
acre-inches, the marginal value in use
for this additional acre-inch of irriga-
tion water applied to the alfalfa is 10
dollars.

Equimarginal value in use requires
that the marginal value of all compet-
ing uses of water be equal—that is,
the marginal value in use for industry
is equal to marginal value in use for
irrigation, which is equal to the mar-
ginal value in use for municipal water,
and so forth.

Suppose there are two users of water
in a community. One, a farmer, uses
water {or irrigation. The other, a man-
ufacturing firm, uses large quantities of
water for industrial cooling. Assume
initially that each is using a given
amount of water. The problem is to
analyze the returns to water in the two
uses and determine whether it is at the
maximum potential or whether the
community’s output can be increased
by reallocating water between them.

A comparison of returns to water of
the two users may rcveal that the
marginal value in use to the manufac-
turer is 37 dollars and the marginal
value in use to the farmer is only 8
dollars. Water in the two uses then is
not being used at its maximum poten-
tial. The farmer is willing to pay only
8 dollars for the last acre-foot of water
he uses, while the manufacturer would
be willing to pay 37 dollars for an ad-
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ditional acre-foot. Evidently both users
of water, as well as the community, can
be made better off in an economic-
efficiency sense by transferring water.

For example, suppose the farmer sells
an acre-foot of water to the manufac-
turing firm for 10 dollars. The sale in-
creases the manufacturer’s net income
by 27 dollars. The farmer’s net income
is raised by 2 dollars. The net income
in the community is increased by 29
dollars. This transfer causes the mar-
ginal value of water to the farmer to
increase, because his supply of water
is decreased. Conversely, the manu-
facturer has more water at his disposal;
thus the marginal value he places on
water is lowered. After the initial trans-
fer, the marginal value of water might
be 15 dollars for the farmer and 30
dollars for the manufacturcr. Both
would still benefit from another trans-
fer, but the gain would not be so large
as it was for the first acre-foot.

This series of exchanges would con-
tinue (and be advantageous to both
users) until the marginal value of wa-
ter to the two businesses is equal.

OUR DISCUSSION so far assumes that a
certain volume of water is available.
The only problem is to allocate this
supply among the community’s poten-
tial users. This assumption probably
will not be the situation in an area be-
ing planned for development. A like-
lier situation is that additional water
could be made available by employing
the necessary resources, at a cost, in
a project to develop water resources.
The question then is how large a
project should be developed.

Our discussion of equimarginal value
in use assumes a free exchange of water
rights among all users and a market
mechanism free to allocate water in a
manner that equalizes the marginal
value in use to all customers.

Now assume that the market price to
all users has been established at 25
dollars an acre-foot for the existing
available water. Assume also that the
community can develop an additional
water supply at a cost of 12 dollars an
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acre-foot. Since the value of an addi-
tional unit of water is 25 dollars but the
cost of an additional unit is only 12
dollars, the community would be will-
ing to develop this water project. From
the viewpoint of economic efliciency,
additional units of water should be de-
veloped as long as the value of an
additional unit is greater than its cost.

This concept of equimarginal value
in use provides a basic economic-
efficiency model, which can be used as
a guide for attaining an optimum level
of development. Restated briefly, the
principle requires that the cost of the
last unit of water developed should be
equal to the value of this additional
water to the various users and that the
marginal value of water to each user
should be the same.

Strict adherence to the principle—
although it expresses the ideal situa-
tion in terms of economic efficiency—
usually is not possible at the practical
level of resource development. Thus we
shall consider several other factors that
may force the planner to modify the
general framework provided by the
economic-efficiency model.

The distributional effects of a water
project may be one reason for modify-
ing our basic economic model. The
efficiency criterion assumes, for ex-
ample, that each dollar of net benefit
from the project is of equal social value
regardless of who receives it—that is,
it assumes that a dollar of benefit to a
millionaire is of the same value to the
community as a dollar of benefit to the
tenant farmer or the unskilled laborer.
The progressive income tax, certain
welfare programs, and such, however,
suggest that society would not place an
equal value on each dollar of benefits.

Strict reliance on the efficiency con-
cept would require also that a project
with only one beneficiary be chosen
over a slightly less desirable projcct
(measured in terms of net benefits), in
which the benefits were diffused among
all members of the community.

These distributional aspects often are
highly important to a community, and
they should be evaluated by the re-
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source planner. The guidelines pro-
vided by economic theory, however,
are less clear for this evaluation,

The basic problem is the lack of
operational methods for measuring the
satisfaction received (rather than net
income received) by the various mem-
bers of the community. Theoretical ap-
proaches have been suggested to deal
with this situation, but they fail to
provide an objective measurement.
Thus some other method must be used
to supplement the economic analysis.

We belicve that a community’s citi-
zens, after being fully informed about
the costs, benefits, and distributional
effects of the alternatives available, are
the best qualified to evaluate these
distributional effects.

Institutional constraints also restrict
the use of the criterion of economic
efficiency as the only objective of re-
source development. These barriers,
although subject to change, often pos-
sess rigidities for the planner.

A situation in which water rights
cannot be transferred is an example of
this type of constraint. For example,
the efficiency criterion may indicate
that water would be more profitable
for industrial cooling than for irriga-
tion. But if water rights are assigned to
a particular parcel of irrigable land
and would be void if not used on that
land, the transfer of water to a more
profitable use may not occur.

Otherinstitutional constraints, wheth-
er imposed by law, or administrative
policy, or interstate or international
agreement, modify strict adherence to
the objective of economic efficiency.

SECONDARY ETFFLECTS also should be
considered. They arise mainly from
two sources—the ‘‘stemming from”
effects and the “induced by” eflects.

The ‘“stemming from” secondary
effects accrue to the industries that
supply goods and services. As a water
resource project is developed in an
area, the goods and services supplied to
it will increasc. The additional profits
accruing to the various suppliers,
which they would not have experi-



112

enced without the project, is a second-
ary benefit of the project.

The “induced by” effects account
for increases in profits of the industries
that process, distribute, or consume the
additional products of the project.

The intangible effects also restrict
reliance on economic efficiency as the
only guide for development.

Intangible effects in general are
benefits or costs to society that cannot
be measured in money, such as pres-
ervation of scenic or historic sites,
strengthening of national security, im-
proving public health, and so on. Once
again, the decision on their importance
should express the desires of the com-
munity. The Congress would be the
appropriate agency for evaluating
such effects if the project is built with
funds from the National Treasury.

The criterion of economic efficiency,
as modified by the factors we have con-
sidered, provides the basic framework
in which the planner should work.

After becoming familiar with these
economic tools, he is ready to tackle
the important what and when problems
of resource development.

WHAT coMmEes first? To answer the
question, one must evaluate all phases
of a community’s present situation and
its needs: Is the development of re-
sources needed at all? Should the de-
velopment consist of additional water,
or should additional schools, streets,
police protection, etc., be given a
higher priority? What purposes should
be included in each?

The alternatives in developing a proj-
ect may range from a single-purpose
recreation lake to a multiple-purpose
project serving water supply, flood
control, recreation, and power. An-
other question: Are the community’s
resources being used to the best ad-
vantage? Perhaps the needs that are to
be met by developing additional re-
sources can be achieved at a lower
cost by reallocating present resources.

Assume, now, that a community has
performed this soul-searching task and
finds that resource development is the
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answer to its problem. The community
then faces the question of which re-
sources to develop.

We believe that the basic economic
model we developed, modified to ac-
count for distributional effects, insti-
tutional restraints, and so on, would
be an appropriate guide in deciding
which types of projects should be de-
veloped and the purposes of each.

This model assumes, however, that
all the benefits and costs take place
within the community’s boundaries,
but that rarely happens. Financial as-
sistance often is available from various
public agencies and private groups.
Similarly, all the beneficiaries may not
be members of the community. The
amount of financial assistance avail-
able and the distribution of the benefits
also vary by the type and purpose of
development.

From a strictly local viewpoint, a
community would consider only the
benefits and costs of individuals and
organizations within its boundary.
Thus, instead of attempting to realize
the greatest benefit per dollar invested,
the community’s criterion may be to
maximize the local benefits per dollar
of local money invested. Which of these
criteria to use will depend on whether
the project is planned on the basis of a
local community or a larger commu-
nity, such as the State or the Nation.

In evaluating the what of resource
development, the planner will en-
counter additional problems.

One relates to the relationship
among various types of development.
For example, a project that supplies
additional water for a new industrial
center may require additional sewage
facilities to remove the industrial
wastes. The new plants may also re-
quire additional roads, police protec-
tion, schools, and other public services.

Conversely, this relationship may
permit the developed resources to be
used for several purposes. The perma-
nent pool of water stored in a flood-
protection structure may provide a
potential for recreational facilities at
little extra cost.
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The point we wish to stress is that
development of resources does not take
place in a vacuum. It is a dynamic
force that affects many aspects of a
community’s economic life.

The relative abundance or shortage
of the threc primary resources—land,
labor, and capital—varies consider-
ably among communities. A good proj-
ect in one community may be undesir-
able for another community. For ex-
ample, a plan for a community with a
high level of unemployment but a
shortage of capital would probably be
an undesirable plan for a community
where the relative abundance of these
resources was reversed.

'THE SECOND step, the when of project
development, is of equal impor-
tance.

The preliminary planning steps—an
inventory of existing facilities, and the
need for additional facilities—are now
assumed to be complete. On the basis
of the plan devcloped, a decision has
been made to develop the community’s
water resources. It is now the responsi-
bility of the planner to detcrmine the
order in which the phases of the proj-
ect should be accomplished.

The basic economic model we pro-
pose is one criterion that could be used
in ranking the various phases of the
project in order of their importance.
This approach would place the highest
priority on the part of the project that
has the highest return per dollar of
resource investment. There are in-
stances, however, when the criterion of
economic efficiency must be modified
to conform to the distributional and
institutional restraints we discussed.

When planning the overall program,
the planner should examine the re-
sources available at any point in time
and relate them to the size of the proj-
ect the available resources will develop.

It often appears that projects are
undertaken and construction is begun
under the impression that the entire
project will be complcted. Thus, the
order in which the various phases are
developed is not considered. The re-
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sult—a large project partly completed
and of little benefit to the community.
The appropriate alternative would be
to limit the scope of the project. Then,
as additional resources become avail-
able, other phases of the project could
be devcloped.

In evaluating what particular phases
of the prcject are most important, one
must decide on the degree of develop-
ment one phase of the project should
reach before development of another
phase is begun.

That leads to another important eco-
nomic principle, which can be ap-
plied effectively to the employment of
resources in a water development proj-
ect. We refer to the opportunity-cost
principle, which suggests that re-
sources be employed in a particular use
as long as the returns to the resource in
that use is greater than its returns
would be from any other use. When
employment of resources in the first
use reaches a point of intensity where
returns in another use are greater than
the first, employment of resources
should be shifted to the second use.

The practical application of this
principle will provide a guide to the
optimum level of development, al-
though it may be impractical to cease
construction on one phase of the proj-
ect at the precisc level where its re-
turns per dollar invested becomes less
than the returns from another phase.

Another problem is the possibility
of overbuilding a project. Overin-
vestment results in unused, wasted
capacity and a relatively low rate of
return on capital invested in that phase
of the water project.

Investment in long-term water de-
velopment projects indicates that a
community places a higher value on
returns at some future date than from
the satisfaction received in the current
use of thesc resources. That is, a com-
munity is willing to sacrifice the valuc
of goods and services used in consump-
tion for, say, a flood-prevention pro-
gram, which may not provide benefits
until some time in the future. Thus we
are concerned with investments that
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provide income not only in one period,
but as scquences over time.

Should the planner treat a dollar’s
income in a future period in the same
manner as a dollar’s income in the
present period? If, for example, a dol-
lar invested in flood protection pro-
vides 5 dollars this year, %7 dollars next
year, and 4 dollars the following year,
should these returns be added together
and treated the same as a return of 16
dollars in the current year?

Problems like this introduce us to
the concept of discounting future rev-
enue. It permits one to discount
revenue that will occur in the future
back to the present time so they can be
compared with an investment that
returns benefits in the current year.

A general formula for discounting
future income is the following:

R
=ty
To compute the present value, PV, the
future revenue, R, is divided by 1 plus
the interest rate, r, raised to a power, ¢,
which expresses the number of years
when the income will occur.

For example, suppose we wish to
know the present value of 100 dollars,
which we will receive in 2 years, if the
interest rate is 6 percent. Using the
formula, we find:

- $100  $100

" (140.06)2 (1.06)2
_ $100
T1.1236

p

Thus, if the interest rate is 6 percent,
the present value of 100 dollars re-
ceived 2 years hence is 8g dollars.
That is, 89 dollars presently invested
at an interest rate of 6 percent will be
worth 100 dollars in 2 years.

In order to reduce the arithmetic in-
volved in making such calculations,
tables in many appraisal and math-
ematics books show the present value
of a dollar discounted at different in-
terest rates and for alternative time
periods. One need only multiply the
present value indicated in the table by
the number of dollars forthcoming in
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the future to complete the discounting
process.

This principle can be used by a
planner in deciding which of two al-
ternative projects would yield greatest
returns to the community’s resources.

Let us suppose that the first alterna-
tive is to invest in one large flood-
rctarding structure with a capacity
capable of providing adequate flood
protection for 50 years. The cost of the
project is 50 thousand dollars. The
second alternative is to construct a
smaller structure to provide protection
for only 25 years. At the end of 25
years, a similar structure could be con-
structed to give the same protection
for the remaining 25 years. The cost of
each structure in the second alterna-
tive is 35 thousand dollars. The imme-
diate conclusion is to invest in the first
alternative, because it requires less
total resources than the second. This
conclusion may not be valid for deter-
mining the least-cost project. The
comparison that should be made, from
an economic point of view, is between
the present investments in the two
alternatives.

The present investment in the first
alternative (the long-term project) is
50 thousand dollars. The present in-
vestment in the second alternative
(two shorter term projects) is 35 thou-
sand dollars, plus the present value of
35 thousand dollars discounted at 6
percent. Using the discounting proce-
dure we outlined, we find that the
present value (PV) of a return of 35
thousand dollars realized 25 years
hence, discounted at a 6-percent rate of
interest, is 8,155 dollars. That is, if the
community presently invests 8,155
dollars at 6 percent, it will have avail-
able at the end of 25 years the 35
thousand dollars necessary to construct
the second structure. Having deter-
mined the present value of 35 thousand
dollars, we find the present investment
in the second alternative is 35 thou-
sand dollars, plus 8,155 dollars—a total
of 43,155 dollars. Under such con-
ditions, the second alternative is a less
costly project to construct.
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AN INTANGIBLE [actor in a compar-
ison of two or more projects is the
flexibility each affords.

A flexible project is one that can be
adjusted to meet the changing needs
of the community. A short-term proj-
ect is more flexible than a long-term
project, as it is impossible to predict
the future nceds of the community.

A restriction that is not considered
when comparing the present invest-
ment in the two alternatives is the
physical feasibility of the alternatives.
For example, the strategic site for a
short-term structure may require that
the second structure, 25 ycars later, be
built in a less eflective location or the
cost of removing the first structure may
be prohibitive. In that case, the al-
ternative with the lower present in-
vestment may be impractical because
of physical limitations.

Financing is a vital point. The sim-
plest method would be to use public
funds based on an ad valorem tax. It
also would assess the indirect and the
direct beneficiaries of the project. The
disadvantage is that it tends to be an
inequitable assessment unless the proj-
ect benefits are widespread.

Assessing individual beneficiaries at
a rate that will recover cost usually is
considercd a more equitable method.
Several steps are involved. First the
costs of a multiple-purpose project
must be allocated to each project pur-
pose. Then the beneficiaries must be
defined. Finally, each of the benefici-
aries is assigned a portion of the project
costs. In practice, these calculations
are necessarily only approximations,
but they do represent a method that
attempts to assign a larger share of the
cost to the individuals who gain most.

Another way would be to assess on
the basis of value of services received
without regard to the cost of the proj-
ect. Its advantage is that it requires no
allocation of cost, but the difficulty
(especially if the development is fi-
nanced by private capital) isthat the re-
turns could be more or less than the
cost of developing the project. The
basis used for assessing within this
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framework usually is either the market
value of service received (such as mar-
ket value of power) or a computed
value for services not normally avail-
able in the marketplace.

A third mcthod is to allocate the
cost on the basis of the beneficiary’s
ability to pay for the service.

AssisTANCE from local, State, and
Federal agencies is available and usu-
ally is neccssary to apply successfully
these economic concepts to the real
problems of resource development.

Assistance on the technical problems
of planning is available at the State
and Federal levels. The Federal agen-
cies include, among others, the Ex-
tension Service and Soil Conservation
Service of the Department of Agricul-
ture, the Public Health Service, the
Bureau of Reclamation, and the Corps
of Engineers.

The scientists at the State universi-
ties often can provide useful informa-
tion on the technical problems en-
countered in planning and installing
water projects. Others at the State
level may include the State’s depart-
ment of agriculture, which often in-
cludes a water resources board, and
the game and fish departments.

The lure of financial assistance
should not affect the planner’s de-
pendence on basic economic princi-
ples, however. Wec believe a small,
well-planned project is more desirable
than a scheme that does not fit the
needs and desires of the community.

J. DEAN JANSMA is a graduate of Towa
State University. Since 1958 he has been
employed by the Economic Research Service,
Department of Agriculture, as an agricultural
economist. His special field of inierest is
water resource development.

DALE O. ANDERSON joined the Depart-
ment of Agriculture as an agricultural
economist in the Economic Research Service.
His special field is land and water economics.
He is a graduale of North Dakota Siate
University and in 1960—1961 was a gradu-
ate assistant in the Department of Agricul-
tural Economics, Oklahoma State University.



JAMES J.

FLANNERY

WATER POLLUTION:
A PUBLIC CONCERN

‘ WATER pollution became a major public concern
in the United States in the late 1gth century, when typhoid epidemics of great
virulence appeared in various cities. The then new science of bacteriology
identified many of them as caused by contaminated water supplies. Public
outcry against pollution was great. Health officers met the challenge in two ways.

The first was to concede certain
streams for waste disposal and to re-
serve other, protected streams for
municipal supplies. This is the method
followed by New York City and other
communities fortunate enough to own
or control adequate watersheds. It is
satisfactory as long as the location of a
community permits—that 1is, until
waste from other cities or its own in-
creasing demands for water call for
more strenuous methods.

The other method was filtration and
disinfection of water. Sanitary engi-
neers perfected techniques that were
effective and reasonable in cost. They
permitted cities to have safe and
reasonably palatable water even from
such heavily polluted sources as the

Missouri, the Mississippi, and the Ohio-

Rivers.

In a sense, the success of the two
methods has had an adverse effect on
the control of pollution in rivers and
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streams: It removed, at least for a time,
one of the most pressing reasons for
public action—to protect health.
Even in the rgth century, however,
certain groups realized that water
pollution was an economic and social
evil for other than reasons of health.
Sometimes their protests brought cor-
rection of a particularly unpleasant
situation, but usually they failed. Pol-
lution increased along river banks and
shores throughout the United States;
the uses of land near polluted waters
were debased, as residences disap-
peared, industrial activities moved in,
or the land was abandoned.
Particularly noticeable was the loss
of recreational waters. Sportsmen com-
plained that fish were among the more
conspicuous victims of unchecked pol-
lution. “Next in importance to public
health,” one sportsmen’s group told
Congress in 1900, “the preservation of
the ‘finney denizens’ of these waters
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demands the attention of your honor-
able body.”

Public protests brought about some
response in State legislatures, but not
in the Congress. Some of the State laws
prohibited the discharge of specifically
defined wastes so as to protect fish.

Usually the prohibitions referred to
solid wastes, particularly sawdust.

Other State laws sought to protect
municipal water supplies by prohibit-
ing the discharge of any wastes into
specifically named waterways that mu-
nicipalities used as sources of water.

Nevertheless, the chief hope for cor-
rection until rather recent years lay in
lawsuits under common law. Common
law, as an aspect of riparian rights,
requires that water shall not be di-
minished in quantity or quality by one
user to the detriment of other users.

Legal redress under common or stat-
utory law was often an unequal con-
test between a large manufacturing
corporation and an individual farmer
or other landowner. When complain-
ants won their cases, awards were
seldom large enough for satisfaction.
Cease-and-desist orders rarely were
issued. Sometimes the courts weighed
what they conceived to be the contri-
butions of the manufacturer to the
community against the apparently less-
er contributions of the complainant. A
doctrine referred to as ‘“‘reasonable
use” developed from this rationale to
the detriment of some lcgitimate users.

These weak legal restraints and a
general public apathy during the
early years of this century compounded
the problem, while threc factors were
opecrating to increase the pollution
load. They were a growing population,
growing urbanization, and a growing
and changing industry.

As big a difficulty as any was the
lack of public knowledge as to the
nature of pollution. It persists to some
extent to this day.

THE EXTENT of pollution in a given
body of water can be measured in part
by the amount of organic wastes in
the water {which in turn is measured
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by the water’s biochcmical oxygen
demand). The amount of such organic
wastes in all United States waters in-
creased six times in the first six decades
of this century.

Most organic wastes can be de-
stroyed by biochemical action, cither
naturally in a free-flowing stream or in
an artificially created environment in
a municipal or industrial waste treat-
ment plant.

Some pollutants cannot be removed
or similarly degraded. Among them
are minerals and acids from mining
and industrial activities.

Still other pollutants are heat, radio-
active substances, silt, and the syn-
thetic organic chemicals, which have
become prominent since the Second
World War. They include such sub-
stances as pesticides, detergents, and
petrochemical wastes. They are highly
resistant to breakdown and are not re-
moved by any of the ordinary methods
of water treatment.

This range of materials and sub-
stances suggests this definition of water
pollution: The presence in water of any
substance that impairs any of its
legitimate uses. The legitimate uses in-
clude water for public water supplics,
recreation, agriculture and industry,
the preservation of fish and wildlife,
and esthetic purposes.

Another legitimate but paradoxical
use of water is for waste disposal into
various bodies of water, both surface
and underground. This usc arises from
the need to dispose of water after its
purpose has been fulfilled. Disposal
also serves to maintain the volume or
flow of water for other purposes.

Therefore the apparcently legitimate
use for waste disposal constitutes a
contradiction to the common law and
desirable practice, and consequently
becomes, in a sense, illegitimate. The
problem is one of adjustment, so that
the conflict between disposal and the
other purposes is controlled or climi-
nated.

Adjustment is essential because the
increasing demand will soon far ex-
ceed the comparatively constant sup-
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ply of water. Only by the reuse of
water will the supply mect the in-
creases in demand.

Rcuse cannot occur if the water is
degraded by pollution. Investment in
pollution control thercfore is of the
utmost significance in coping with the
national water situation.

The process of adjustment in pollu-
tion control has become known as
management of water quality. The
body of law, administrative organiza-
tion, and procedures that composc the
management process evolved in the
past generation to its present state,
supported by similar devclopments in
science and technology.

The evolution of the management
process can be traced to the realization
that effective control of other aspects
of the problem was not provided, de-
spite diligent efforts toward identifica-
tion and control of hazards to health.

Conservation and fish and game
commissions—usually understaffed—
were given jurisdictions over some
aspects that did not pertain to health.
This disjointed approach did not pro-
duce concerted action and was con-
fined to a procedure of counterattack.

Then came full-time administrative
agencies and general statutes to control
pollution in several States. They per-
mitted surveillance, study, corrective
action, and a unified attack, because
the agencies were controlled by com-
mittees composed of representatives
of State agencies whose work was
related to water. The staffs usually
were established in the sanitary engi-
necering division of the State health
agency.

Despite these legal and administra-
tive improvements and the assistance
of the Public Health Service for partic-
ular studies, such as at the southern
end of Lake Michigan and the Ohio
River, however, progress remained
slow, and antipollution forces de-
manded positive Federal action.

After about 20 years of consideration
of various aspects of the pollution prob-
lem, the Congress passed the Oil Pollu-
tion Control Act of 1924. The act
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established certain controls over the
discharge of oil from ships in coastal
waters. The administration of the act
was placed with the Corps of Engineers.

THE CONGRESS in 1948 provided for
general control of water pollution by
passing the Water Pollution Control
Act, to be administered by the Public
Health Service.

The act recognized the primary re-
sponsibility of the States and provided
for enforcement authority, technical
assistance, comprehensive planning,
and financial loans to municipalities
for their construction of treatment
plants. After a g-year extension in 1953
of its original 5-year trial period, the
act was made permanent in 1g56.

During the first 5 years of the act,
the Federal program provided finan-
cial assistance to more than 2,400 cities
for the construction of sewage treat-
ment plants, cleaned up more than 4
thousand miles of streams through
Federal enforcement action, and laid
the groundwork for a continuing re-
search effort.

Despite these considerable gains, it
was evident that the 1956 authority
was not strong enough to cope with the
problem. The President recognized
this situation and in a message in 1961
urged the Congress to take note.

The Congress responded by amend-
ing the act in five important ways: By
increasing Federal financial support
for the construction of municipal waste
treatment facilities; broadening and
strengthening the Federal enforcement
powers; emphasizing research, with
particular attention to regional varia-
tions; increasing Federal support of
State and interstate pollution control
programs; and providing for water
storage in Federal reservoirs for pollu-
tion control purposes.

The Federal pollution control pro-
gram now has strong statutory support,
both in legal powers and financial
authorization. The attack on the prob-
lem proceeds on the four fronts of
enforcement, financial assistance, re-
search, and studies of river basins.
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Enforcement is concerned with per-
sistent situations that have not yielded
to the conventional approach of
education and persuasion. Correction
often is obtained after an initial con-
ference in the enforcement procedure.

Indeed, in only one instance, involv-
ing the pollution of the Missouri River
at St. Joseph, Mo., had the enforce-
ment procedure reached the Federal
courts by the end of 1962. In that in-
stance, further court action was de-
ferred because a favorable referendum
on a bond issue to build a sewage
treatment plant was voted in April
1962. In other words, the process of
enforcement, itself, produces correc-
tive results short of the ultimate court
test.

Several other cases involving inter-
state waters, such as the Androscoggin
River in New Hampshire and Maine
and the Holston in Virginia and Ten-
nessee, were in the conference stage in
1962. Two intrastate cases, involving
Puget Sound in Washington and the
Detroit River in Michigan, were insti-
tuted at the request of the States.

Financial assistance is provided for
State and interstate pollution control
agencies to develop their programs as
well as for municipalities to build
sewage treatment plants.

Research expenditures on pollution
control during the 1950’s averaged less
than 4 million dollars annually, in-
cluding sums for research in univer-
sities and industry and by State and
Federal Governments. The new Fed-
eral legislation authorized 5 million
dollars a year, up to a total of 25
million dollars.

The objectives include maximum re-
moval of pollutants from municipal
sewage, improved techniques for deter-
mining effects of pollution on the uses
of water, and the evaluation of reser-
voir functions for control of pollution
in streams.

Rescarch is conducted at the Public
Health Service Sanitary Engineering
Center in Cincinnati and on a contract
and grant basis with universities and
other institutions and technicians.

119

Seven new regional laboratories were
provided for in the 1961 law to give
scientists and engineers an opportunity
to study regional problems, such as
acid mine drainage in the Ohio River
Basin. The sites of six of the labora-
tories were announced by February
1963—Corvallis, Oreg., to serve the
Northwest; College, Alaska, near Fair-
banks; Ada, Okla., to serve the South-
west; Athens, Ga., to scrve the
Southeast; Ann Arbor, Mich., to serve
the Midwest, and the Boston arca to
serve the East. In addition, labora-
tories will be established at Kingston,
R. I., for research on salt water and at
Duluth, Minn., for research on fresh
water.

The comprehensive basin studies are
designed to develop programs of pollu-
tion control with State cooperation,
based on the changing water needs of
the next 50 years. These programs will
establish the nature of the present and
future needs for water and the measures
necessary to meet them.

Comprehensive studies of the Great
Lakes, the Columbia River Basin, the
Ohio Basin, the Colorado Basin, Sus-
quehanna-Chesapeake Bay, and the
Delaware River were underway in
1962. Plans were made to begin studies
in New England and the Southeast in
1963. The aim of the studics is to as-
sure that control of pollution is based
on foresight to avoid problems and the
correction of past errors.

DesriTe the favorable prospects for
control indicated by the strong status
of legislation, finances, and activity,
much remains to be done. Continuing
surveillance is therefore necessary.

A nationwide backlog of 5,290
municipal sewage trcatment nceds
existed in 1962. The number manifests
the prevalence of pollution.

Another indication is the drainage
of acid from abandoned coal mines in
Ohio, Pcnnsylvania, and West Vir-
ginia, which seriously impairs the
water quality of many miles of the
Ohio River and its tributarics.

More than 400 notifications of pol-
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lution-caused fish kills were reported
to the Public Health Service by State
conservation and fish and game agen-
cies in 1g62—another indication of
serious pollution and an obvious con-
tradiction to the water needs of an
expanding population and industry.

The pollution problems of the future
will be particularly acute in the large
metropolitan areas. Investment re-
quirements in waste collection and
treatment will be high because of the
construction of trunk sewers, which
collect and transmit sewage from large
areas to central treatment and disposal
points. For instance, an investment of
more than g5 million dollars for a
25-mile trunk sewer is required in the
Washington metropolitan area during
the early sixties to assure that develop-
ment associated with the Dulles Air-
port does not impair the water supply
of the Capital.

A major problem associated with
trunk sewers is the equitable distri-
bution of their cost among the com-
munities that may be involved. The
timing of construction and financing
and the creation of the necessary
administrative organizations in areas
undergoing rural-urban change pre-
sent critical questions of justice, effi-
ciency, and of management. Often
intcrim technical and administrative
arrangements must be utilized.

Land use and other forms of develop-
ment can be controlled through the
timing and location of sewage systems.

The relaticnships of various land
and water functions must be recog-
nized to achieve coherent and work-
able results. Regional master plans
for sewerage systems therefore must be
developed in conjunction with other
phases of community and regional
planning. In this sense, the urban
water service, especially in its supply
and waste disposal functions, has
become a key to the form and manage-
ment of metropolitan areas.

The impact of the metropolitan and
other urban centers, however, is not
solely in land use or through sewer-
lines. The recreational demand on
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water areas is conspicuous among the
other effects. Swimming areas and
marinas for boats produce special
problems of waste and disposal. The
sanitary hazards they present threaten
all uses of water. An effective and
economical method of waste treatment
for small boats is needed. An intensive
study of all sanitary aspects of this
problem was begun in 1962.
Drainage from agricultural, urban,
and undeveloped land also presents
problems. Siltation, street refuse, and,
in some areas, salts and other minerals
that reach the streams impair the qual-
ity of water. Technology, organiza-
tional arrangements, and managerial
skills in planning and coordination are
necessary to cope with such conditions.
Little cognizance has been so far
accorded the extent to which the man-
agement of water functions in urban
areas and their impact on transition
zones may be used to control or shape
development for definite objectives in
the use of land and water. Pollution
control programs are an integral and
essential part of regional and river
basin planning. Pollution that occurs
in the urban areas affects long stretches
of the streams and all water uses well
beyond the urban boundaries. What
is needed is a comprehensive attack.

Jawmes J. FLANNERY is Chief Economist,
Davision of Water Supply and Pollution
Control, United States Public Health
Service.
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Abatement. Committee Print No. 29, Washing-
ton, D.C., 1960.

U.S. Department of Health, Education,
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C. STAFFORD BRANDT

AIR IS FOR

MORE THAN BREATHING

THE fact that air is essential to life is as old as knowl-
edge. The fact that pelluted air can cause discomfort is probably just as old. As
soon as primitive man moved his fire into his cave, he certainly became aware of
air pollution in the form of smoke. He also probably soon learned to reduce the
smoke in the cave by careful placement and stoking. He then decided to accept
some smoke in return for the warmth and' convenience of the fire nearby.

We have been weighing pollution
against convenience ever since. Now
we are beginning to realize that more
than convenience is involved and that
the air around us is not a limitless sea
into. which we can continue to pour
waste without serious consequences.

Our health and our well-being are
threatencd.

We are also using more and more air
and dumping more and more waste
into it. Just as some people show sur-
prise that we need water for things
other than washing and drinking, some
find it surprising that air is used for
more than breathing.

You and I, if we are average, take
less than 20 cubic feet of air an hour
into our lungs. A cow may use 260
cubic feet an hour. A modern power
station may use 100 million cubic feet
an hour to burn the coal or oil it uses.
Your home oil burner or gas furnace
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requires about 6 thousand cubic feet
an hour. An average acre of corn will
require all of the carbon dioxide from
more than one-half billion cubic feet
of air. These are a few of our uses of air.

I do not wish to belabor the point,
but I do want to stress how much air
we all require in our daily living. The
average automobile, which uses a little
more than 1 thousand cubic feet of air
per gallon of gasoline burned, is a
familiar example. This is not a large
figure until you apply it to the esti-
mated 60 billion gallons of gasoline
used in 1963. To put it another way,
the carbon dioxide in the exhaust from
the average car for a year is enough to
grow more than an acre of corn. There
are about 75 million cars and about 8o
million acres of corn.

I use carbon dioxide only as an
example of how much air we are using
and what we are doing to it. It is not
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usually considered an air pollutant
but an essential constituent of the air.
Yet some writers, including a former
president of the Amecrican Association
for the Advancement of Science, Dr.
C. D. Leake, have expressed concern
over our increasing use of fossil fuels
(coal, oil, and natural gas).

The carbon dioxide content of the
air is increcasing. Since this material
is important in the heat balance of
the earth, an increase is of concern.

If the increase goes too far, the polar
icc could melt and our -coastlines
could he flooded. With the change of
climate that would occur, the farmer
in Iowa would no longer worry about
corn borers unless the corn borer
adapts itself and becomes a pest on
bananas or similar crops. That is a
long way off; we have more immediate
problems of air pollution.

To MANY, air pollution mecans smoke.

Smoke has been an important air
pollutant in the past and still is an
important aspect of pollution.

As long ago as the 1gth century,
smoke in London became so un-
pleasant that regulations were imposed
on the use of coal. The efforts of St.
Louis, Pittsburgh, and other com-
munities to control their smoke prob-
lems are well known.

There is, of course, more to air
pollution than just smoke, and many
definitions try to describe air pollution.
Usually the basic process is defined as
the introduction of materials into the
air as a result of man’s activity—
meaning that natural processes such as
volcanoes should be ruled out of our
definitions. This can become rather
trivial if we try to distinguish between
smoke from a forest fire started by
lightning or by a cigarette. The smoke
will have the same effect. As generally
used, pollution usually implies the
possibility of control.

“Effect” is the keyword in all defini-
tions of air pollution,

Ifin the fall I burn some leaves along
the street, is that air pollution? Cer-
tainly material is going into the air as
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a result of man’s activity. Many people
find the smell of burning leaves and the
sight of the smoke lying in a low line
down the strect rather plcasant sensa-
tions. But if the smoke interfcres with
the visibility of a driver on the street,
it is a hazard to life and property. If
the smoke dirties the wash hanging
on the linc down the street, it has
interfered with the reasonable use of
property.

The simple act of introducing ma-
terial into the air is not air pollution.
If the materials produce or contribute
to an adverse effect on the health and
well-being of man or interfere with his
normal and reasonable activities or use
of property, it is air pollution.

Defining the effect, evaluating the
degree, and relating the effect to an air
pollutant become more complicated as
our patterns of living become more
complex,

The old smoke problem of St. Louis,
Pittsburgh, and many other cities
seems rather simple in retrospect and
in comparison to our current problems.
It was just a problem of dirt and grime
from smoke, which, while inconven-
ient, could be tolerated. After all,
factories put out smoke but mean jobs,
and smoky air with pay is preferable to
clean air without pay.

There is a point where the incon-
venience becomes intolerable. In any
of these communities, however, it was
not a matter of pointing to one chim-
ney and saying, “This has to be
cleaned up.” Thousands of chimneys
were putting out smoke, including
the chimneys of households. Control
would cost everyone. The cost had to
be balanced against the desirability,
or value, of cleaner air.

Air pollution problems from single
sources had been faced and solved
before. The classic example of the
smelter in the Copper Hill district of
Tennessee is a case in point. In the
smelting of the copper ore, sulfur was
removed and vented to the atmosphere
as a gas, sulfur dioxide, which above
certain concentrations is toxic to
plants. When the sulfur dioxide from
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the smelter affected the crops, the
farmers entered claims for damages.

Here, cause, or source, and effect
were related fairly readily, and there
was some basis for evaluation in terms
of costs. The result was modernization
of the smelter so as to recover the sul-
fur dioxide. The smelter has realized
considerable monetary return from
the byproduct of the sulfur recovery,
sulfuric acid.

St. Louis had no such simple evalua-
tion. It had its major sources of sulfur
dioxide and smoke. It alsc had thou-
sands of minor sources, since burning
coal, especially high-sulfur coals, re-
sults in considerable sulfur dioxide.
There was damage to the vegetation
of the arca from the gas, but that was
only part of the problem. What value
do you put on sunlight or having a
white shirt stay white all day? The
evaluations were made, and St. Louis
initiated effective regulations to con-
trol smoke.

These two cases, St. Louis and the
smelter in Tennessee, were not unique
or highly original in their approach;
other smelters and other cities have
controlled smoke and sulfur dioxide.
London had regulations on the use of
coal more than 500 years before St.
Louis was settled.

I cite these cases as representative
of types of pollution and eflects of
evaluation. Because of their timing and
the successes achieved in control, they
do represent significant steps in the
recognition of air pollution as a prob-
lem in this country.

THE AGENTS—pollutants—that cause
effects can be considered in two broad
categories, the particulates and gases,
based on their physical state.

The gaseous pollutants, such as car-
bon monoxide, sulfur dioxide, and the
various oxides of nitrogen, exist as
simple molecular entities and behave
like the air itself. They do not settle
out.

The particulate pollutants are finely
divided solids or liquid droplets. The
larger fractions of particulates will set-
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tle out. The finer particulates can be
buoyed up by the slightest air move-
ment or even by the movement of the
gas molecules, so that essentially they
never settle out. We frequently give the
name “aerosol” to thesc very finc par-
ticles. The distinction is somewhat ar-
bitrary, but usually is applicd to those
particles or droplets with diameters
less than 20 microns (less than 0.0008
inch). You can readily demonstrate
the size effect on behavior of particu-
lates by tossing a handful of dry soil
into the air. Some particles fall back
immediately, and somec drift off as
though they would never settle out.

This classification may seem aca-
demic, since I have implied that the
effect is of prime importance. The
make of the car that runs into you is
really of only passing interest. In this
instance, however, we are interested in
the size, since size affects the transport
of the pollutant from the source to the
point of effect, the type of effect, and
the control of the pollutant.

The large particulate will fall back
close to the source, depending on the
wind. The effect is often on the source
in the form of dirt. Finer particles will
travel farther. The aerosol size diffuses
into the air like a gas finally becoming
diluted. These fine materials are the



124

dirt and grime that seep into buildings,
soil clothes, reduce visibility, and pos-
sibly affect our health. The problem of
their transport from the source to the
point of effect becomes a problem for
the meteorologist.

The meteorologist can give us a fair
idea of where the material—partic-
ulate as well as gaseous—from a single
source will go. He can define the most
adverse meteorological conditions and
state with fair assurance, “Under these
conditions the concentration at this
point will not exceed this value.” If
he has proper meteorological data for
the specific area, he can often give us
some fair estimates of the frequency of
concentrations above a certain value.

When we consider an extensive
urban area with thousands of individ-
ual sources, the problem becomes
highly complex. Much of the problem
arises from a lack of knowledge on
atmospheric diffusion and dispersion.
We have a good deal of basic theory.
We are short on ability to apply it to
practical problems in a metropolitan
area. Much of this problem in appli-
cation arises from an inability to
describe the complex of sources ade-
quately.

The United States Weather Bureau
maintains a research group in the
Division of Air Pollution of the Public
Health Service in Cincinnati. This
group, along with several other groups
and individuals, is making consider-
able progress, practical and theoret-
ical, in this whole problem of what
happens to pollutants in the air on
their trip from source to receptor.
The Cincinnati group also has been
making progress on forecasting the
large-scale meteorological conditions
that may worsen local pollution.

THE GENERAL EFFECTS of air pollu-
tion can be considered in rather broad
categories: General nuisance, effects
on plants and animals, and effects on
man’s health.

Nuisance is perhaps an inadequate
term for dust, dirt, grime, corrosion,
odor, and reduced visibility. Certainly
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some of these nuisance effects of air
pollution exceed simple annoyance.
Many of them can be considered as
part of the impact of our physical en-
vironment on our sense of well-being,
if not directly on our health.

The commonest effect of particulate
air pollutants is the nuisance from soil-
ing and altered visibility. One of the
major problems St. Louis set out to
correct was that of the dirt and grime
from the gray-black pall that on occa-
sion could block out the noon sun.
This type of nuisance from particulates
is still a major problem in any highly
developed urban area. It is not only
the heavy industries that put out par-
ticulates. That average car as well as
the power station, the large steel plant,
and the backyard incinerator all con-
tribute to the particulate load and to
the nuisance problem of dirt, dust, and
grime.

Another aspect of nuisance is the
problem of corrosion. Some of the
gaseous materials put out in combus-
tion and some other processes are
acidic in nature. The sulfur and nitro-
gen oxides and carbon dioxide are
examples. They can form corrosive
acids when they react with water.
Some of the particulates in the pres-
ence of moisture hydrolyze, or react,
to give acidic or basic reactions. Only
such materials in the air may causc
accelerated weathering and corrosion
of all exposed materials, which, with
dust and grime, add to the cost of up-
keep and maintenance of property.

The matter of visibility is a subtle
one. A heavy pall of smoke over an
area is easily recognized as a serious
nuisance. We are likely to accept much
of the less dramatic reductions in visi-
bility as a direct consequence of the
weather. Overcast skies and hazes are
common, natural phenomena. Yet in
many, if not most, of our large cities
the natural phenomena are aug-
mented, extended, and duplicated by
manmade covers of aerosols. Under
unfavorable conditions, the problem
can interfere with transportation and
related activities. These reductions
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in visibility may also have a psycho-
logical effect—again the matter of our
well-being.

The problem of odors is definitely in
this psychological spherc. The varia-
tion in our individual responses to
odors is amazing. What may be highly
objectionable to your necighbor may
be hardly detectable to you. We
rapidly become used to some odors.
The sensation we get at one concentra-
tion may be entirely different at a
higher or lower concentration. Add
these wide variations in response to
the fantastically low concentration
that can give an odor response—a
few parts in a billion parts of air are
not uncommon threshold concentra-
tions—and you realize why it is diffi-
cult to evaluate, measure, and control.

It is perhaps fortunate that the usual
cffects of air pollution on plants is
not so dramatic as from the smelter
at Ducktown, Tenn. Here a “little
desert” still remains after close to 50
years as a reminder of what sulfur
dioxide can do to vegetation. While we
are no longer killing all the vegetation
of an area on quite such a grand scale,
sulfur dioxide injury to vegetation is
still common in many parts of the
country.

Various air pollutants cause lcsions
on the leaves of many plants. Sulfur
dioxide, fluorides, and ecthylene are
the commonest of the materials. While
the symptoms of injury are charac-
teristic, they are by no means specific.

Insects, diseases, droughts, and the
like can cause similar symptoms.

Another group of agents cause con-
siderable. injury to plants. This is a
big air pollution problem—smog.
Smog, a term coined in England from
“smoke” and ‘““fog,” describes the air
pollution situation of London. Smog
is basically a smoke problem of heavy
particulate and sulfur dioxide loadings
complicated and made worse by fog.
We have adopted the term and applied
it to a type of problem that is not
smoke or fog. Some people associate
the term in this country with Los
Angcles.
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Heavy particulate or high sulfur di-
oxide was never a really serious prob-
lem in Los Angeles. Rather rigid
controls have reduced these loadings,
yet the smog remains.

Actually, the materials that result in
the undesirable effects of smog would
by themselves not be considered seri-
ous air pollutants.

Hydrocarbons resulting from han-
dling fuel and from unburned fuel from
auto exhaust, boilers, and so on are
generally gaseous. In high enough con-
centrations, they could cause undesir-
able effects, including odor problems,
but under normal conditions of most
areas, the effect would not be great.

Nitrogen oxides result from combus-
tion processes. They can contribute
under certain conditions to the corro-
sion and the material deterioration I
noted, yet in the usual concentrations
found in most areas would be of only
minor concern by themselves.

Put these two materials together
under a meteorological condition that
restricts diffusion or large-scale dilu-
tion but permits exposure to sunlight,
and the result is a smog of the Los
Angeles variety.

We now generally refer to these air
pollution conditions as photochemical
smogs to distinguish the condition from
the smoke-fog type. The term also
recognizes that the condition results
from reactions between pollutants (in-
nocuous or not) induced by light.

We do not know all the details of
these reactions. We do know that aero-
sols are formed. We know ozone is
produced during the reactions. Under
some conditions, ozone levels will in-
crease; under other conditions, it is
transitory, reacting almost immedi-
ately with other materials.

We know that under some conditions
organic nitrogen compounds are
formed. One of these compounds, per-
oxyacetyl nitrate (PAN), is an eye
irritant and causes injury to vegeta-
tion. We believe that PAN is just one
member of a class of compounds of
similar nature and effect that can be
produced in photochemical smogs.
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The cflect of smog on vegetation has
caused rather severe economic losscs to
vegetable crops in the Los Angeles
area. These eflects have also given us
means of identifying the presence of
smog. Reduced visibility and eye irri-
tation are subjective observations diffi-
cult to evaluate.

The lesions on plant leaves charac-
teristic of photochemical smog offer a
type of proof of the existence of smog
conditions not obtainable by other
means. [t is evidence from plants that
leads us to some far-reaching conclu-
sions regarding the potential impact of
photochemical smog on our future
development.

Los Angeles no longer has, if it ever
had, a monopoly on photochemical
smog. The characteristic symptoms on
plants have been found in almost every
metropolitan area of this country.

The degree and extent in many areas
is not severe but is recognizable. How-
ever, the entire coastal area from
roughly Washington, D.C., to Boston
has come to rival southern California
for extent, severity, and economic loss
to agriculture because of photochemi-
cal smog. The occasional appearance
of smog symptoms on vegetation of
other sections is a reason for serious
concern.

The effects of air pollution on ani-
mals has been mainly of concern from
two toxicants, arsenic and fluoride.

Arsenic problems have arisen as a
result of smelter operations. Arsenic
is a common trace element of many
sulfide ores. In the process of heating
to drive off the sulfur, arsenic is vola-
tilized. This condenses again and set-
tles out on the vegetation. Where
conditions for driving off enough
arsenic and for settling out on limited
areas were favorable, cattle grazing
the vegctation could be poisoned.

Once the problem was recognized,
arsenic recovery was a fairly simple
process, and this problem is now of
only minor concern.

The fluoride problem has been seri-
ous in many sections. Gascous fluorides
cause definite patterns of injury to
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plants. Injury is roughly related to the
amount of fluoride absorbed. Yet
many of our forage plants can tolerate
relatively high levels of fluoride with-
out any apparent injury. In the ani-
mal, fluoride is essential to normal
development of bone and teeth. As
with many things, however, where a
little is good, too much can be dis-
astrous. So it is with fluorides. Thus
our concern is as much for the animal
as the plant in many of the areas with
elevated atmospheric fluorides.

Fluorides thereforc have been one of
the most thoroughly studied air pol-
lutants, and we have learned a lot.
We know that for chronic fluorosis in
the animal we need be concerned only
with the total daily dietary fluoride
intake. We know that probably we
need be concerned only with the aver-
age daily intake over a period of
several weeks. Thus, with the cow a
few days on a high-fluoride pasture or
a portion of its diet from high-fluoride
hay will cause no trouble, provided
fairly well known (imes and levels are
not exceeded.

Fluorosis in humans is known
not from community air pollution.

A few sections have waters with
enough fluoride to cause characteristic
markings on teeth. It would be ex-

but
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tremely unlikely because of our dietary
habits for us to cxceed the safe fluoride
intakc from air-contaminated vege-
tables. The hazard to man or animals
by inhalation in the range of fluoride

levels experienced in the open atmos--

phere (a few parts per billion) is
essentially nil.

In the case of the plant, the gross leaf
symptoms of fluoride injury have been
adequately described. Because such
symptoms are always associated with
elevated fluoride content of the leaf,
confirmation by direct analysis is pos-
sible. Despite a great deal of work, we
can still not give a definitive answer to
what fluoride levels below those re-
quired to produce the characteristic
leaf lesions do to a plant. You can find
data suggestive of a range from no
effect to rather dramatic upsets in
plant processes.

The effect of air pollution on human
health is not nearly so clear-cut as with
plants. We do not develop visible char-
acteristic lesions, and air pollution is
rarely, if ever, listed as a cause of death
on a death certificate.

Yet you will read reports indicating
that 20 persons died in Donora, Pa., in
October 1948, and that 4 thousand
died in London in December 1952, as
a result of air pollution. True, these
tragic figures represent rather special
conditions—meteorological conditions
that allowed the pollutants to build up
to higher than usual levels.

In few of these cases was air pollu-
tion listed as the cause of death. And
for the majority we would probably
not be able to give specific names.
These deaths are statistics, but none-
theless real. They represent excess
deaths due to ‘“natural” causes over
and above what would normally be
expected, occurring during periods of
excessive air pollution. There are other
known instances of such periods of ex-
cess death, which correlate with high
levels of pollution. More cases may be
found as existing records are reworked.

In addition to these acute episodes,
in which excess deaths correlate with
rather short-time cxposure, cvidence
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of chronic or long-term exposure eflects
is being found. Chronic bronchitis,
emphysema, lung cancer, and other
respiratory diseases seem to correlate
with air pollution levels. Such evidence
does not offer firm conclusive proof of
cause and effect. Yet no other factor
than air pollution offers quite as good
a correlation. Work with experimental
animals is giving strong support to the
conclusions from these correlations. As
a result, we can no longer ignore these
effects on health.

I have not mentioned two pollutants
that seriously affect our health.

One of them, pollens, frequently is
not directly the result of man’s activ-
ity, but nevertheless is usually con-
sidered an air pollutant. Their effect
needs no documentation, as anyone
who suffers from “hay fever” or related
pollen-induced diseases can tell you.

Radioactivity is the other pollutant.
We recognize definite health hazards
from it. In the case of military use of
nuclear energy, health hazards must
be weighed against other hazards. We
can only work and pray for the day
such weighing will not be necessary.

" Nonmilitary uses of nuclear power
are growing and will continue to
grow. The known air pollution hazards
from radioactivity are one of the
factors in any considered use of this
power. It is inconceivable that these
known hazards will not continue to
dictate the limits of use and the extent
of controls needed for safe use of
nuclear encrgy systems.

THE coNTROL of air pollution is a
complex of social and economic and
engineering problems.

Many of thesc problems are implicit
in the answers we give to three ques-
tions: How clean must the air be? How
clean do we want it? How much are we
willing to pay for it?

Obviously, there is a simple answer
to the first question: As clean as neces-
sary to assure no effects on our health!

Neither of the other questions applies
up to this point. There is, however,
another question that must be an-
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swered: What or how much is safe?
That is the difficult question.

We can preparc a long list of materi-
als with definite concentrations that
are unsafe. But just because something
is not in a definite “unsafe’ category
does not mean it is safe. It is inherent
in the nature of things that we can
never prove a material safe—that it has
no detrimental effect under all possible
conditions. We may, after rcpeated
failures to demonstrate an effect, ac-
cept the premise of no effect. Yet we
must always remember this is a condi-
tional acceptance.

Modern chemistry had long accepted
the premise that a group of elements,
the noble gases, such as necon and
xenon, were unreactive and did not
form compounds. This premise was
based on failure of cxperiments to
prove the existence of compounds in-
volving these elements. All lectures
covering these noble gases beginning
in the fall of 1962 had to be revised to
note a fall from unique status. During
the summer some compounds of xenon
were prepared with embarrassing ease.
But before you throw out all our prem-
ises based on lack of evidence to the
contrary, remember that the tomato
for a long time was “known” to be
poisonous.

The Human Health Section of the
Seminar on Community Air Quality
Standards, conducted at the Univer-
sity of Michigan in 1962, discussed this
problem of evidence of health effects
and the basis for possible standards of
air quality. In brief, the conclusion of
the scientists was that they were unable
at that time to establish standards of
air quality in relation to human health.
They did agree that some standards
could be set in specific areas where
certain known irritants appeared to be
a threat to health.

Since, even by turning the clock
back, we cannot eliminate all air pol-
lution, highly restrictive controls on all
sources, based on nonspecific and frag-
mentary evidence of health effects or
on fear, are not warranted. To this
extent the caution of the scientists in
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the seminar is warranted and in its way
encouraging. This does not mean there
are no health effects or that control of
air pollution is not needed to protect
our health.

If clear-cut evidence of an effect can
be demonstrated, the course is obvi-
ous—eliminate the pollutant. But if the
effect is not obvious and can be related
only to gencral pollution, we need to
cxercise some caution in demanding
highly restrictive controls just for the
sake of action. Yet we must not ignore
repeated evidence suggesting cffects
while waiting patiently for the final
definitive study to prove the effect.
Caution is commendable; apathy or
procrastination is foolish.

It would be foolhardy not to pursue
vigorously research on the possible
effects of air pollutants and the air
pollution complex upon our health
and well-being. We must see where
we are going. You would not, I hope,
drive that average car on a dark,
rainy night without headlights. In
this field of air conservation, research
is our headlights. To delay action on
reasonable evidence that suggests an
effect on our health while we wait for
conclusive proof is also foolhardy.
Procrastination could be disastrous.

The answer to the second question,
“How clean do we want the air?” is
also rather obvious: As clean as neces-
sary to assure no interference with the
use of property. Our comfort, our
welfare, our living standard, and a
host of other social and economic
aspects of our lives involved here, are,
for simplicity, lumped with property.
Property, unlike our health, however,
has a market value. The question,
“How much are we willing to pay?”
therefore comes in. Now the enginecr-
ing aspects of the complex become
involved. Some of the aspects are
rather straightforward.

That powerplant we used as an
example could put out into the air
about 25 tons of particulate matter an
hour and 20 tons of sulfur dioxide an
hour. If you asked the engineer t re-
duce that particulate output by about
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8o percent or to about 2 tons an hour,
he would do that fairly easily. If you
asked him to reduce the output to less
than a ton an hour, he could do it,
but would want to be sure you rcal-
ized how much it would cost. It may
be possible to go farther in some in-
stances, but the cost would be much
greater.

If you asked the engineer if he could
reduce the sulfur dioxide by go per-
cent, his first reaction would be an
emphatic “No ! If he could be assured
of plenty of water and no water-dis-
posal problems and if you would
accept a sizable increase in cost of
power produced, the engineer could
probably make the reduction.

In general, some degree of control
of particulate emissions from industrial
processes is available and is rather
widely used.

Only in very specialized cases is the
collection approaching 100 percent.
Coarse particulate ‘can be collected
rather easily with high efficiency. The
finer the material, the more difficult
it is to collect with high efficiency and
the higher is the cost. Modification
of the process itself sometimes has
given a high degree of control.

At present, there is a limit to which
we can control many industrial partic-
ulate sources at permissible costs.
The limit is partly a matter of engi-
neering skill and ingenuity. There
are also installations that do not fully
use the controls that are available.
That is inexcusable.

The control of gaseous material from
industrial processes generally is not
nearly so readily available or efficient
as for particulates. Where the concen-
tration in the gas stream is high, vari-
ous scrubbing and reaction systems
may work. Recovery of sulfur dioxide
is feasible in the high-concentration
airstream from a smelter, but is diffi-
cult in the low concentration in the
flue gas of a steamplant.

By improved design over the past few
decades, we have markedly reduced
the gaseous and particulate organic
matter ecmissions from our large energy
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producers. Because these materials rep-
resented incompletely used fuel, there
was an economic incentive for such
improvement.

A similar incentive applies to the
smaller sources of energy, such as
household heating and the automobile,
but other considerations of initial cost
and performance also enter into the
problem. In almost all instances, a
balance among the considerations is
reached before complete combustion.
Yet if we are to control photochemical
smogs, the emission of organic com-
pounds will have to be controlled from
all sources. If combustion cannot be
further improved, other means of con-
trol will have to be used.

Take the automobile. In many areas
it represents a major source of organic
materials vented to the atmosphere. A
modern automobile properly tuned
and maintained represents a fairly effi-
cient combustion device at a steady
cruising spced. In order to get the
needed flexibility in performance, a
certain degree of inefficient combus-
tion must be accepted. That means
that the output of organic compounds
from an auto is grcatest where the
traffic is greatest, thus compounding
the problem.

Until the engineers are able to solve
the problem by engine design, the
control of automobile emissions must
rely on a secondary control system.
Devices to reduce the material vented
from the crankcase—blowby—are now
available. Progress has been made on
exhaust control devices, and some
should be commercially available soon.

The other major ingredient of the
photochemical smog stew, nitrogen
oxides, cannot at present be satis-
factorily controlled from most energy
producers. While hydrocarbon control
holds considerable promise for photo-
chemical smog control, we will be
seriously remiss if we do not continue
to work on possible controls for nitro-
gen oxides.

The whole question of control of
industrial, public, and private indi-
vidual sources requires continued and
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expanded effort. Only a few years ago
we thought we had air pollution solved
through smoke control and control of
the major sulfur dioxide emitters.
Now we realize more control is needed.
Then, too, few anticipated the large
urbanization that many areas have
undergone. We must, in fairness to
the future, expect even greater change
and make every effort to gain control
of our growing problems of air pol-
lution.

Zoning may be considered as a way
to control air pollution. Through
planning and regulations, it is possible
to obtain physical isolation of major
sources of pollution from residential,
recreational, and other such places
where pollution would severely inter-
fere with use of property. Yet since
airborne pollutants do not recognize
zoning or political boundaries, such
control has limitations.

Zoning or other locational restric-
tions on sources must recognize the
meteorological conditions that apply
if effective control is to be obtained by
them—we count on dilution and dis-
persion in the atmosphere to reduce
the concentration of the pollutant to
a level that will not producc an effect
on the receptor. The other control
methods I have outlined were based
upon collection at the source. Isola-
tion by zoning is helpful in reducing
effects from the residual emissions
not collected by other tcchniques.

THE LEGAL and regulatory aspects of
air pollution are as involved as the
effects.

The first documented law on air
pollution was by royal proclamation
in 1306, but the basic legal premises
are as old as the laws of property.

The legal basis for control of air
pollution hinges on a balance between
two prime interests—the free use of
property by the owner and the right of
the individual to be free from harm to
himself or his property from the acts
of others.

We must in our present socicty use
the air as a sewer to dispose of wastes.
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Yet we must do so in such a way that
we do not interfere with the health or
function of our society.

The histories of water use and water
pollution, of public roads, transporta-
tion and access, of public health, and
of a host of other areas of social and
public interest contain conflicts of
interest and use similar to those in air
pollution. There are similar elements
in all the approaches toward ¢solu-
tion” or ‘‘adjustment.”

THERE Is no single, simple formula.

When people have recognized the
problem, evaluated the cost, and de-
cided what they wanted, the legal and
administrative mechanisms to accom-
plish the job have usually been found.

Many communities have made great
progress in cleaning up the dust-smoke-
grime complex of nuisances. Political
boundaries—village, city, county, and
State lines—have caused problems.

These are not insurmountable, just
difficult.

Communities have found ways to
cooperate on water supplies, sewage
disposal, police and fire protection,
and air pollution control whenever the
residents saw the need to cooperate:
The old Copper Hill Smelter problem
involved a State boundary; the Trail
Smelter problem involved an inter-
national boundary; the San Francisco
Bay area has an air pollution control
district involving six counties.

Most of the general legal and admin-
istrative approaches are known and
have been tried. The details will vary
greatly. The program must be tailored
to fit the needs of the area. Again, the
problem is not insurmountable, just
difficult.

We do not know enough about air
pollution and air pollutants to detail
all the effects they have on health, on
animals, on plants, or on property.

We do know enough about some of
the effects to say, “This should not be
permitted.” We do not know enough
about controls to eliminate pollution.
We do know enough to reduce many
pollutants. We must learn mere, but
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we must also use what knowledge we
have.

If St. Louis or Pittsburgh or any
other community had waited until dust
and dirt and grime could be elimi-
nated completely, they would still be
waiting. If they relax and do not take
advantage of technological advances
in control, their gains will disappear.

If the farmers of northern Georgia
had not pleaded their case as a group,
Copper Hill might still be blanketed
with sulfur dioxide. (Probably not,
with sulfuric acid now such a valuable
byproduct, but, for the sake of argu-
ment, it could be.) Had thesc farmers
insisted on complete, total control,
Tennessee would have lost a large
industry. If the industry now did not
recognize its responsibility to the entire
area, the occasional, accidental fumi-
gation under adverse conditions could
become frequent and then continual.

Air pollution is the result of our
activities, not just ¢heir activity, and we,
not they, must accept responsibility.

All of us need the air to dispose of
some wastes. All of us need the air for
our lives. All of us must be sure we
do not use the air as a sewer unneces-
sarily.

The air around us is a vital, natural
resource that we must preserve.

C. STAFFORD BRANDT, chemist in the
Soil and Water Conservation Research
Division, Agricultural Research Service,
was assigned by cooperaiive agreement fo
the Division of Air Pollution, Public
Health Service, in 1956 for liaison on air
pollution as it affects agriculture. He is
stationed at the Robert A. Taft Sanitary
Engineering  Center, Cincinnati, Ohio,
where he serves within the Public Health
Service organization as Chief of the Agri-
cultural Section, Laboratory of Medical and
Biological Sciences, Division of Air Pol-
lution, Public Health Service.
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FARMING

THE net effect of our rapid growth of farm productivity has
been to modify the place of agriculture in the economy and
to set the stage for further changes. The effect of urban
expansion on agriculture is seen in matters of taxes, markets,
ownership, and part-time farming. We are keenly aware of
farming and farmers on the economic margins, and the
agonizing reappraisal of the farming structure and farm
programs. In the words of one economist, I foresee a na-
tional economy in which the urban-industrial sector is the
dominant generator of economic change, but in which agri-
culture continues to make an important contribution through
further gains in production efficiency. Agriculture can share
most effectively from the gains in the national economy if
national growth can be achieved without price inflation.”
Occasionally we hear that the tradition of the family farm is
no longer relevant to the realities of American agriculture:
“The family farm has adjusted to many stresses, but when
we focus attention on some of its characteristics we may

overlook the significance of other important trends.”
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AGRICULTURE

W. RUTTAN

IN THE NATIONAL ECONOMY

OUR rapid growth of agricultural productivity has
strengthened the favorable terms on which we and the world have had access
to agricultural raw materials and has made available an increasing share of the
national labor force for nonagricultural employment. In turn, the expanding
industrial and urban economy has exerted a strong force on agriculture through
the markets for agricultural products, the new technologies embodied in the
products of the farm supply industry, an expansion of employment opportunities
for workers relcased from agriculture, and on rural life through a rise in stand-

ards of consumption.

The net effect has been to modify the
place of agriculture in the national
economy and to set the stage for fur-
ther modifications.

The position of agriculture in the
economy has undergone three shifts
since 18%0.

Between then and 1goo, an annual
increase in gross inputs of 2 percent
a year combined with an increase in
productivity of 1.1 percent a year to
produce an annual increase in farm
output of 3.2 percent. Only a minor
increase occurred in the price of agri-
cultural raw materials relative to the
wholesale price index, although the
additional inputs in the form of land,
labor, and capital equipment were
substantial.

The rise in output was fast enough

to permit sizable exports of farm prod-
ucts to meet the Nation’s need for
foreign exchange. Agricultural prod-
ucts accounted for 77 percent of the
value of American exports in 1870 and
still accounted for 65 percent in 190o0.
A modest rise in farm employment and
a rapid rise in nonfarm employment
occurred.

The relative contribution of agricul-
ture to national economic growth was
less dramatic between 1900 and 1925.

A slow rate of growth in inputs of
resources and a failure to achieve meas-
urable increascs in output per unit of
total input in agriculture reduced the
rate of growth of farm output to an
average of less than 1 percent a year.

This lag in expansion of production
and a continuation of rising domestic
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and export demand for farm products
brought the longest sustained increase
in agricultural prices relative to the
general price level since 1870. The lag
reflected the changing importance of
land and the other resources, brought
about by the closing of the land fron-
tier. New lands no longer were readily
available, and laborsaving technologi-
cal changes of 1850-1900 had to be
supplemented with land-saving tech-
nological changes. Rising food prices
made clear to many people the mean-
ing of lagging productivity growth in
agriculture during the first quarter of
this century. Public concern was mani-
fest in increased emphasis on resource
development and conservation, and in
increased allocation of public funds for
research and education designed to
increase the rate of productivity.

Agriculture again rcsumed its his-
toric role during the 1920’s as a major
contributor to our national economic
growth. The replacement of horses and
mules by tractors and the release of
land formerly used to produce feed for
horses and mules for the production of
food and fiber proceeded rapidly even
during the Great Depression. By the
beginning of the Sccond World War,
agriculture was in a position to release
a substantial flow of labor to the non-
farm sector and to achieve rapid in-
crecases in farm output.

The rate of productivity growth has
continued to accelerate. Between 1950
and 1961, farm employment declined
by more than one-third, while total
inputs used in agricultural production
remained unchanged and farm output
expanded at 2 percent a year—the
highest rate since the turn of the cen-
tury—despite efforts to control the
rate of increase in farm output.

During the 1950’s, close to 40 per-
cent of the growth in the nonagricul-
tural labor force was accounted for by
shifts of labor out of agriculture and
declining farm product prices exerted
an important restraining force on the
rising retail price index.

The effect of urban and industrial
development on American agriculture
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also has changed sharply in a century.

As the agricultural frontier was
pushed across the country, the growth
of the farm production provided an
impetus for the growth of local non-
agricultural employment in transpor-
tation, processing, and commerce.

Differences in rates of growth in out-
put among areas and regions made
for local and regional differences in
nonfarm growth. B

As the accumulation of capital and
the growth of population have con-
tinued, however, the influcnce of local
and regional variations in resource
endowments has become more dif-
ficult to distinguish. Research at Van-
derbilt University by Willlam H.
Nicholls and Anthony M. Tang indi-
cates that in the Southern Piedmont
and the Tennessec Valley the impact
of “original” differences in resource
endowments on differences in agri-
¢ultural productivity and income
among counties had largely disap-
peared by the turn of the century..

By 1950 there was ample cvidence
that the level of local industrial and
urban development exerts a signifi-
cant positive impact on the level of
income achieved by farm families in
most regions. The major exceptions to
this generalization are in the West,
where the resource base continucs to
represent an important factor in the
location of economic activity.

The cconomic interactions between
the farm and nonfarm parts of the local
economy that give risc to these chang-
ing relationships have occurred pri-
marily through three sets of market
relationships: The product market—
the markets for the products produced.
by agriculture; the input market—the
market for the manufactured inputs
and capital used in agricultural pro-
duction; and the labor market—
through which labor is allocated be-.
tween the agricultural and nonagricul-
tural parts of the economy and among
firms.

The product market has been re-
garded as the dominant channel
through which the impact of national
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fluctuations in nonfarm income and
local variations in nonfarm demand
have been channeled into the agricul-
tural sector. The declining response of
consumption of food and fiber to in-
creases in nonfarm income and the
development of farm commodity pro-
grams, however, have dampened the
commodity market effects of economic
fluctuations in the nonfarm sector. The
regional specialization in production
stimulated by technological and or-
ganizational changes in processing,
transportation, and distribution have
reduced the impact of local urban-
industrial development on the demand
for locally produced farm products.
Milk remains a major exception.

The markets for manufactured goods
and capital equipment have become
increasingly important in transmitting
the cflect of changes in the nonfarm
economy to agriculture. Much of the
new technology utilized by agriculture
is incorporated in the form of new
capital equipment or more efficient
fertilizer, insecticides, and other items
that raise operating expenses, for which
in 1870 the charges amounted to less
than g percent of the value of farm
production. By 1900 nonfarm inputs
still amounted to only 7 percent, but
by 1960 they accounted for approxi-
mately 27 percent of the value of farm
output.

The rising importance of purchased
inputs makes net farm income increas-
ingly sensitive to variations in input
prices relative to product prices. Rising
input prices during the 1950’s, com-
bined with declining or stable product
prices, meant a rapid transfer of the
gains in farm productivity to the non-
farm sector.
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The labor market has increasingly
become the primary channel through
which local and regional variations in
nonfarm developments are transmit-
ted to agriculture in most regions. It
has been possible to realize the full
potentials for rapid growth in agri-
cultural productivity and incomec per
farmworker only when local or re-
gional economic growth has been
rapid enough to absorb both the new
entrants from the farm sector and the
farmworkers released from productive
employment in agriculture by advanc-
ing technology into the local nonfarm
labor force.

By and large, interregional migra-
tion, in the absence of growth of local
industrial and urban cmployment, has
not been sufficient to narrow income
differentials between agricultural and
nonagricultural employment in locali-
ties or among the regions. Failure to
achieve rapid growth in employment
opportunities in the local nonfarm
economy therefore has resulted in fail-
ure to achieve the adjustment neces-
sary to bring about higher levels of
productivity and income of the farm-
worker.

THE cHANGES of the past several

decades have sct the stage for the
development of several additional
changes in the relationship between
the agricultural and nonagricultural
parts of the economy.
- First of all, it is clear that agriculture
in the future is likely to make an even
smaller contribution to foreign ex-
change earnings than at present.

Rising agricultural productivity in
Europe and the emerging structure of
world trade will make it difficult for

ANNUAL AVERAGE RATES OF CHANGE IN TOTAL OUTPUT, INPUTS, AND TOTAL
PRODUCTIVITY IN AMERICAN AGRICULTURE, 1870-1961

Farmoutput............ ... oiiiie...
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Percentage per year
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I
Source: Changes in Farm Production and Efficiency, A Summary Report, 1962, U.S. Department of
Agriculture, Statistical Bulletin No. 233, Washington, September 1962.
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agriculture to maintain the position
it has occupied as a source of approxi-
mately 20 percent of the foreign trade
carnings.

Furthermore, agriculture will not
provide an important source of growth
in the nonfarm labor force, even if farm
employment continues to decline rela-
tively rapidly. The decline of farm
employment and the rising rate of new
entrants to the nonfarm labor force as
a result of the high nonfarm birth rates
of the 1940’s and 1950’s has reduced
farm employment to less than 8 percent
of the labor force.

Within the ncxt decade, farm em-
ployment will fall below the number of
unemployed workers in the United
States cconomy even during periods of
prosperity. (Two earlier benchmarks
in agriculture’s changing role in the
national labor force were 1880, when
the nonagricultural employment first
excceded agricultural employment,
and 1929, when employment in manu-
facturing. alone excceded agricultural
employment.)

A continuation of the rapid techno-
logical change of the past decade can
permit agriculture to retain its role as
a source of restraint on the American
consumer’s cost of living if appropriate
farm price and income policies are
developed.

Lower prices for farm products will
not be able to exert as significant an
impact on the consumer price index in
the future as in the past, however.
Food items were given a weight of
28.1 percent and apparel a weight of
8.8 percent in the consumer price index
in 1961. Since the farmer receives less
than 40 percent of the consumer’s food
dollar and an cven smaller share of the
consumer’s clothing dollar, the farm
component of the cost-of-living index
was only 12 percent in 1963. I expect
it to decline further.

A continuation of technologlcal
change also can permit agriculture to
make a contribution to the national
economic growth by releasing land for
nonagricultural uses during the next
several decades. We expect that ex-
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tensive acreages will be released for
urban development, transportation,
forestry, and recreational uses at
little real sacrifice in output.

Changes in the nonfarm economy
will continue to influence the farm
sector strongly through the labor
market and the market for purchased
inputs. Rapid and continuous nonfarm
economic growth nationally and lo-
cally will remain a necessary condition
for agricultural prosperity.

The farmworkers released from pro-
ductive 'agricultural employment and
the new entrants to the labor force
from rural areas can find productive
nonfarm employment most readily
when employment opportunities are
expanding rapidly. Annual net migra-
tion from farms since the war has
typically been above 5 percent of farm
population at the beginning of the
year during periods of high-level
economic activity. During each reces-
sion since the war, net migration has
fallen to below g percent of the farm
population.

The gains to agriculture from rapid
economic growth in the nonfarm
sector will be greatest if this growth is
achieved ‘without inflation in the
general price level. The impact of
moderate inflation has been transmit-
ted to agriculture primarily through
the market for manufactured inputs.
Rising input prices and declining or
stable prices of products have reduced
farmers’ gains from productivity in-
creases in agriculture below the level
that could have been achieved with
stable input prices.

In summary, then, I foresee a na-
tional economy in which the urban-
industrial sector is the dominant
generator of economic change, but in
which agriculture continues to make
an important contribution through
further gains in production efficiency.

VERNON W. RUTTAN s professor of
agricultural economics at Purdue University.
He served in 1962 as a member of the staff
of the President’s Council of Economic
Advisers.



ARLEY D. WALDO

FARMING ON

THE URBAN FRINGE

CITIES have grown outward into the countryside
throughout our history. The displacement of agriculture has long been a feature
of urban industrial development in some sections—for example, the northeastern
seaboard. Now, however, the effect of urban expansion on agriculture is re-
garded with a much greater degree of urgency because its nature has changed
and because it has become a national phenomenon.

Urbanization takes a variety of forms.
It used to be confined chiefly to a grad-
ual expansion of cities, whose outward
growth was limited by the prevailing
means of transportation. Improved
transportation has altered the pattern
to include rapid urbanization of land
along arterial highways, encirclement
of agricultural land, and an uneven
diffusion of the urban uses over the
countrysidc.

Rural-urban fringe areas are charac-
terized by a shift of rural land to urban
uses. The economic force of city growth
on farming is more important, how-
ever, than the actual loss of farmland.
One sign of it is a rise in land values
and real estate tax levels, so that farm-
ers find it difficult to expand their
operations through the purchase of ad-
ditional land.

The growth of the nonfarm popula-
tion in formerly rural sections leads to a

demand for more public facilities and
services, like new schools, roads, and
water and sewer mains. The sequel is
higher tax rates on property, higher
land values, and a greater tax burden.

Real estate taxes on farm property
are higher near cities than in predomi-
nantly rural areas.

McGehee H. Spears, of the Depart-
ment of Agriculture, indicated that
farm real estatc taxes per acre in met-
ropolitan counties were twice as high as
taxes on farms in counties next to met-
ropolitan counties and five times the
level of taxes in rural counties in 1960.
Part of the higher real estate tax bur-
den on farms in the rural-urban fringe
is due to the higher value of farm real
estate. The average value of farms in
mctropolitan counties was nearly 300
dollars an acre and in nonmetropolitan
counties slightly more than 100 dollars
in 1959.
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The higher property taxloads mean
higher fixed costs for the farm opera-
tion. Tax increases have led sometimes
to more intensive usc of the land re-
maining in agriculture, but they have
also been partly responsible for forcing
land out of agriculture bcfore it is
actually needed for urban develop-
ment. The amount of land forced out
of agriculture often exceeds the amount
moving into nonagricultural uses. It is
not uncommon therefore to find tem-
porary increases in the amount of idle
land near expanding urban centers.

Although urban encroachment has
proceeded rapidly, farmlands still ac-
count for most of our land resources.

The surface land area of the United
States (including 369 million acres in
Alaska and Hawaii) totals approxi-
mately 2.g billion acres. Hugh H.
Wooten, Karl Gertel, and William C.
Pendleton, of the Department of Agri-
culture, have indicated that %5 percent
of the total land area of the 48 contigu-
ous States was used for crops, pasture,
and range in 1959.

Special-use areas—including urban
and built-up areas; parks and other
extensive facilities; and farmsteads and
farm roads and lanes—accounted for
139 million acres in 1959. Some lands
in nonagricultural uses are excluded
from this classification. Not counted
among special-use areas are rural lands
used for industrial and commercial
sites, mining areas, quarry sites, power-
line rights-of-way, cemeteries, and golf
courses. In addition, special-use areas
exclude the area occupied by villages
and towns with populations of less than
a thousand and by nonfarm residences
located in rural arcas.

The amount of land used for non-
agricultural purposes is small com-
pared with our total land resources.
Land in nonfarm uses and wasteland
comprise only about 10 percent of the
total land area of the Nation.,

The amount of land in special uses
has increased at a substantial rate in
the past decade. Messrs. Wooten,
Gertel, and Pendleton estimated that
rural land was diverted to nonagri-
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cultural uses at the rate of about 2
million acres a year between 1950 and
1960. Approximately one-half of the
rural land taken for nonagricultural
uses over this period went into residen-
tial, commercial, industrial, and trans-
portation uses. The remaining land
was diverted to use for parks, wildlife
refuges, national defense areas, and
other extensive, nonagricultural uses.

How much additional land will go
into nonagricultural uses in the future?

Prof. Raleigh Barlowe, of Michigan
State University, has suggested that
approximately 205 million acres of
nonagricultural land will be necded
for a national population of 225 mil-
lion, and 226 million acres for 300
million. These projections are equal to
about 11 percent and 12 percent, re-
spectively, of the total land area of the
conterminous States.

The diversion of rural land to non-
agricultural uses undoubtedly will
continue as our urban population
grows and standards of living rise.

But, as Dr. Barlowe and others have
contended, the shift of agricultural
lands to nonagricultural uses will have
only a modest influence on total land
use patterns in the United States over
the next half century.

The loss of farmland to nonagri-
cultural uses has created some concern
about our ability to provide adequate
supplies of agricultural products for
future generations. Because of the
relatively small effect of urban expan-
sion on the overall supply of agricul-
tural land and continued technological
advances in American agriculture,
it is unlikely that underproduction will
be a problem in the near future. The
present status of our productive capac-
ity is reflected by a decline in the total
land in farms, notwithstanding a
sizable amount of tillable land that
was not under cultivation in 1963.

A shortage of agricultural land over
the next 50 years is not probable.
Marion Clawscn, R. Burnell Held, and
Charles H. Stoddard, in their study of
the future land requirements of the
United States for Resources for the
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Future, Inc. (published in Land for the
Future by The Johns Hopkins Press,
Baltimore, in 1960), concluded that a
shortage of agricultural land is un-
likely for the period up to the year
2000. Rather, they have suggested that
a continued excess supply of cropland
is likelier in the next few decades.

More important is the influence of
urban industrial development on the
rural communities near expanding
metropolitan centers.

We all have seen how fertile farm-
land is being taken for residences,
commercial and industrial purposes,
and roadways. But only a part of the
land going into nonagricultural uses
each year comes from land that was
used for crops or livestock. Of the land
diverted from rural uses between 1950
and 1960, 40 percent was from crop-
land and grassland pasture, 40 per-
cent from forest, and 20 percent from
idle land.

Estimates of the amount of farmland
moving into urban uses tend to under-
state, however, the effect of urban
expansion on land use patterns.

Often there is a tendency toward
less intensive use of some of the land
that remains in agriculture. More-
over, urban dispersal often leads to an
increase in the acreage of idle land.
Considered over a longer period of
time, changes in land use in the rural-
urban fringe are likely to involve a
shift from agricultural use to nonuse
and a subsequent shift of idle land and
forest land into urban uses. Part of
the forest land and idle land going
into nonagricultural uses was used at
one time for farming.

In a study of landholdings in 1960
in the northern part of New Castle
County, Del., William M. Crosswhite,
of the University of Delaware, and
Gerald F. Vaughn, of the Department
of Agriculture, classified ownership
units of 10 or more acres lying outside
subdivisions and incorporated munici-
palitics. They found that agricultural
ownership units contained 48 percent
of the land area included in the survey.
Commercial farms, though, accounted
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for only 61 percent of the land in agri-
cultural property classes. The remain-
ing 39 percent was in residential farms,
farms in the process of being trans-
ferred to nonagricultural use,and farms
on which more than one-half of the
cropland had been placed in the Fed-
eral Conservation Reserve Program.
Ownership units being used primarily
for purposes other than farming con-
tained g5 percent of the total acreage
of cropland and uncropped tillable land
in the area. Nearly half of this land
was in units used chiefly as rural resi-
dences and country estates. Much of
the tillable land was not being farmed.
Idle tillable land accounted for 14 per-
cent of the total land area, and crop-
land represented only 38 percent.

THE PROXIMITY of urban markets has
been important in the development of
agriculture in the vicinity of metropoli-
tan centers.

More than a century ago, J. H. von
Thiinen, a German economist, studied
the impact of location on the pattern
of agricultural land use. He developed
a theoretical model based on distance
to market and commodity character-
istics as the major determinants of
land use patterns around an isolated
central city. Other factors—such as
soil, climate, topography, and trans-
portation facilities—were assumed to
be uniform throughout the area.

Von Thiinen concluded, on the basis
of his simple model, that the intensity
of land use would diminish as distance
to the central market increased.
Nearby areas would be devoted to the
production of bulky and perishable
commodities. The more distant areas
would be used for raising products
that were more easily transported and
for grazing.

Economic models explaining the lo-
cation of agricultural production have
been modified subscquently to account
for variations in some of the factors
that Von Thiinen assumed to be con-
stant. These models recognize the im-
portance of distance to market and
transportation costs as well as differ-
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ences in other factors in affecting the
location of agricultural production.
Specialized areas of farming have de-
veloped within the United States as a
result of spatial, natural, and institu-
tional factors. Economists have ex-
plained the tendency toward regional
specialization by what is called the
¢ principlc of comparative advantage.”

Comparative advantage refers to the
relative profitability of producing vari-
ous commodities in different geo-
graphic areas, given the existing differ-
cnces in location with respect to
markets, transportation costs, natural
conditions, and other factors. The
principle of comparative advantage is
simply a concept that indicates that
farmers in a particular section will
tend to cmphasize the production of
commodities that give them thc high-
est net returns.

Regional specialization in agricul-
ture cannot be attributed entirely to
differences in cither natural or spatial
factors. Some areas may have advan-
tages with respect to various institu-
tional factors, such as public subsidies
and tax concessions, zoning ordi-
nances, and legal regulation of produc-
tion and marketing areas. Such factors
affect production costs within regions
and the cost of moving commodities
between various regions.

Farms necar cities have realized cer-
tain locational advantages. The in-
fluence of population growth on
agriculture in the rural-urban fringe
is reflected by changes in land usc
patterns. But it is difficult to ascertain
the relative importance of nearness to
urban markets because of the trend
toward regional specialization in
American agriculture. Part of the dif-
ference between farms in metropolitan
counties and those in other counties
is duc to the fact that metropolitan
centers and urban growth are con-
centrated in certain regions.

Donald J. Bogue has attempted to
measure changes in the amount of land
used for urban purposes within stand-
ard metropolitan statistical areas be-
tween 1929 and 1955.
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His findings, presented in Metro-
politan Growth and the Conversion of Land
to  Nonagricultural Uses (Studies in
Population Distribution, No. 11,
Scripps Foundation, 1956), indicated
that the land area in agricultural
uses actually increased in 60 of 147
arcas. The amount of incrcase in
agricultural land in these areas ex-
ceeded the loss of agricultural land to
other uses in the remaining 87 areas
over the 20-year period. An increased
demand for agricultural commodities
because of growth of population in
the metropolitan counties may have
been partly responsible for the overall
increase in agricultural lands.

Approximately 13 percent of all farms
in the United States in 1959 were lo-
cated within standard mectropolitan
statistical areas, which (with minor ex-
ceptions) include counties that have a
central city of at least 50 thousand in-
habitants and adjacent counties that
are essentially metropolitan in nature
and economically and socially inte-
grated with the county of the central
city. Farms in the 211 standard metro-
politan statistical areasin the contermi-
nous States in 1959 contained g percent
of all land in farms and represented
29 percent of the aggregate value of
farm real estate.

Commercial farms near cities have
tended to emphasize the production of
perishable products for direct human
consumption. Agriculture on the rural-
urban fringe has differed therefore from
farming in other areas bccause of the
disproportionatcly large number of
farms that concentrate on the produc-
tion of certain kinds of bulky and per-
ishable products, such as milk for fluid
consumption, fresh fruits and vegeta-
bles, poultry and eggs, and nursery
products.

Distance to market at one time was
a major factor in the competitive posi-
tion of farms producing bulky and per-
ishable commodities. New technologics
in processing, handling, and storage of
those products and the development of
modern transportation have lessened
the competitive advantage of farmsnecar
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cities. Many farms on the rural-urban
fringe are stll oriented, however, to
local markets. And the local produc-
tion of various perishable and specialty
products is found on the periphery of
most cities.

Comparison of commercial farms
classified by major source of income
indicates that 4 of the 11 major types
of farms identified in the 1959 Census
of Agriculture accounted for a dispro-
portionately large number of farms in
metropolitan counties. Only 12 percent
of all commercial farms in the United
States in 1959 were located in those
counties. But metropolitan counties
contained 44 percent of all vegetable
farms, 36 percent of all fruit-and-nut
farms, 22 percent of all poultry farms,
and 174 percent of all dairy farms. Less
important than in nonmetropolitan
counties were livestock farms and
ranches, general farms, and the various
types of field-crop farms.

CERTAIN REGIONS have become noted
as dairy areas because they are respon-
sible for a significant part of our dairy
production and because dairy products
account for a major part of their agri-
cultural production. The major con-
centrations of dairy farms are in the
Northeast, the Lake States, and the
Pacific Coast States. Dairy farming,
however, is carried on in every part of
the United States, and milk markets
have developed around urban centers
as a direct result of growth of the urban
population.

The production of milk for fluid con-
sumption is an enterprise on a large
number of farms on the rural-urban
fringes. Dairy farms accounted for 26
percent of all commercial farms in
metropolitan counties in 1959. Produc-
ing milk for fresh use was restricted in
earlier years to farms close to consum-
ing centers because of the perishability
of the product and the relatively high
cost of transportation. The zone in
which fresh milk is produced has wid-
ened over time as a result of improve-
ments in transportation and marketing
facilities. Nonetheless, farms specializ-
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ing in the production of fresh milk have
continued to be important in areas
around urban centers. The locational
advantages of dairy farms with nearby
urban markets can be attributed
partly to lower transportation costs
and partly to the regulation of milk
marketing areas.

Dairy farms in the United States
range in size from small enterprises,
sometimes associated with a system of
diversified farming, to the large and
highly specialized operations. They
are characterized, in terms of the value
of agricultural production, by a small
proportion of very large farms and a
small proportion of very small farms
as compared with other types of com-
mercial farms.

Farms producing fresh milk tend to
be larger than dairy farms producing
milk for manufacturing uses. This is
partly a result of the sanitary require-
ments of the production of milk for
fluid consumption, which make small-
scale units relatively uneconomical.

There has been a significant trend
toward larger dairy operations. The
number of farms with milk cows de-
clined by 39 percent between 1954 and
1960, but this drop was confined
mostly to farms with relatively small
herds. The number of farms with 50
or more cows actually increased by 41
percent.

Los Angeles County, Calif., is an
example of a county that is highly
urbanized and important from the
standpoint of agricultural production.
Most of the 6 million residents were
classified as urban in 1960. Rural
nonfarm and rural farm residents
accounted for only 1.1 percent and o.1
percent, respectively, of the county’s
total population. There were, how-
ever, 4,811 farms in the county in 1959.
Around 479 thousand acres were in-
cluded in farms—about 18 percent of
the total land area of the county.

Although urban land pressures have
resulted in the loss of farmland to
urban uses, Los Angeles County is
the center of the highly specialized
dairy area of southern California.
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It ranked first among all counties in
the United States in 1954 and 1959 in
volume of whole milk sold and in value
of dairy products sold. The total value
of dairy products sold in 1959 was 55
million dollars—about 1.4 percent of
the total value of all dairy sales in the
Nation.

Dairy farms in Los Angelcs County
are among the largest and most spe-
cialized in the United States. The value
of dairy production per farm on 418
farms reporting sales of dairy products
in 1959 averaged 132 thousand dollars.
Most dairy farms in the county have
adopted the practice of drylot dairy
farming. Nearly all feed and replace-
mentstock are purchased, and the farms
are typically small in terms of acreage.

High land values are chiefly respon-
siblc for the intensive land use practices
followed by dairy producers in Los An-
geles County. Urban encroachment
upon agricultural land has been an
important factor leading to high land
values and corresponding increases in
real estate taxes. In addition, dairy
farms have had to compete with high-
value vegetable and fruit crops for the
land remaining in agriculture. As a re-
sult, most of the forage fed on dairy
farms in the county is produced in other
counties of the State where the com-
petition for land is less severe.

Dairy farms in Los Angeles County
are not typical operations. They are
much larger in terms of gross salcs and
more specialized than most dairy farms
found in other metropolitan counties.

Dairy farms on the periphery of other
urban centers exhibit similar but less
extreme characteristics, however, Dairy
producers on the rural-urban fringe
tend to make intensive use of land as
a consequence of increasing urban land
pressures. This has led in some instances
to the adoption of land-saving, drylot
dairy farming and the purchase of most
of the feed requircd for the herd. In
other areas, where land pressures have
not been so great, at least part of the
fced requirement is raised on the farm.

An important characteristic of dairy
farms is their relatively high labor re-

Yearbook of Agriculture 1963

quirement. Many dairy farms depend
almost exclusively on family labor, but
labor from outside the family is required
on the larger farms. The major labor
requirement on drylot dairy farms is
for the milking operation. Labor is rc-
quired for both milking and the pro-
duction of feed on other farms.

A study of g0 large dairy farms in
Massachusetts in 1960, by Deane Lee,
of the University of Massachusetts, in-
dicated that hired labor represented
more than two-thirds of the total labor
forccrequired by thefarms. Theaverage
labor force on the 30 farms, each of
which had dairy herds of 100 or more
cows, was 6 man-equivalents. These
farms had an average of 197 owned
tillable acres, and 25 farms rented some
additional cropland.

Another characteristic of dairy farms
should be noted. A large share of the
financial investment on dairy farms is
in capital items other than land.

Dairy producers cannot easily shift
from milk production to other agricul-
tural enterprises because of their large
investment in the herd and in special-
ized buildings and equipment. More-
over, increases in the size of the
opcration usually involve substantial
increases in nonland investment. Ris-
ing land values around urban centers
offer to some farmers a chance of large
capital gains. But farmers forced to sell
farms because of urban land pressures
also may suffer capital losses on that
part of their investment which is in
nonland items. Dairy producers are
particularly liable to those capital
losses because of their large nonland
investment.

PourTrY FARMS accounted for 8 per-
cent of all commercial farms in metro-
politan counties in 1959.

Farms specializing in poultry pro-
duction are gencrally most numerous
in the Northeastern States. Areas
with a high concentration of poultry
farms are in Massachusetts, Connect-
icut, Rhode Island, Pennsylvania,
and the Delaware-Maryland-Virginia
peninsula.
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Significant changes have occurred
with respect to poultry enterprises.
Small flocks of chickens traditionally
have been a sideline. Small enter-
priscs, however, are becoming less
common.

Vegetable farms and fruit-and-nut
farms accounted for a total of 11 per-
cent of all commercial farms in met-
ropolitan counties in 1959. Prominent
among areas in which vegetable pro-
duction is highly concentrated are such
diverse areas as Long Island, Florida,
the lower Rio Grande Valley in Texas,
southwestern Arizona, and the area
near San Francisco Bay.

The production of fruit and vegeta-
bles for local markets is important on
the fringe of a number of metropolitan
areas. But large quantitics of fruit and
vegetables are produced at consider-
able distances from large centers.

Thus farming on the rural-urban
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fringe is a complex mixture of farms
ranging from small, part-time opera-
tions to large, highly specialized units.
Because they tend to concentrate on
the production of perishable products
for direct human consumption, farms
near urban markets tend to differ in
some respects from farms in other areas.

The advantage of proximity to ur-
ban markets has tended, however, to de-
cline with the development of our mod-
ern transportation system and technical
advances in the processing, handling,
and storage of agricultural commodi-
ties. Meanwhile, urban land pressures
have increased.

ArLEY D. WALDO is assistant professor
of agricultural economics in the University
of Connecticut. He has master’s and doctor’s
degrees from Michigan State University,
where he was a research associate before he
assumed his present position in 1962.
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WILLIAM M. CROSSWHITE

PART-TIME FARMING:;

PART-TIME JOBS

: NONFARM income of farm families has grown steadily
and in 1963 accounted for more than a third of their disposable income. At the
same time, changing work patterns have been reshaping thc traditional image
of the part-time farmer from that of an amateur farmer to that of an under-
employed farm operator who does nonfarm work.

Off-farm work is done by farm oper-
ators in all economic farm classes.
Some are commercial farmers who scek
seasonal employment when farmwork
is slack. Some have regular nonfarm
employment and farm on the side.

About 5 of every 11 farm operators
did some work off their farms in 1963.
By extending the trends of the fifties,
we find that the proportion of farm
operators working off their farms in-
creased from 38.8 percent in 1949 to
approximately 447 percent in 1963; the
percentage of those who had nonfarm
work 100 days or morc was 23.3 in
1949 and $2.5 in 1g59.

The percentage of farm operators
whose family income from off-farm
sources cxceeded the value of agricul-
tural products they sold was 29.8 in
1954 and 37.2 in 1963. Twelve percent
of the operators of commercial farms
had more income from nonfarm
sources than from the products they
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sold, compared to 89 percent of the
operators of part-time farms.

We have not yet faced up to the real
extent of the shifts of workers out of
agriculture. Only 1 of 12 employed
males in the United States was in farm-
ing in 1963. A large number of these
farmers work in other major occupa-
tions, but do some farming and arc in
a position to shift quickly and com-
pletely out of the farm classification.

Part-time farming generally is de-
fined as the use of the operator’s labor
for both farm and nonfarm work.

The census definition is: “Farms
with a value of sales of farm products of
$50 to $2,499 were classified as ‘part-
time’ if the operator was under 65
years of age and he either worked off
the farm 100 days or more or the in-
come he and members of his household
received from nonfarm sources was
greater than the total value of farm
products sold.”
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The 1959 Census of Agriculture
classified 885,785 farms as part-time

farms; they were 24 percent of all our

farms.

The South Atlantic States had the
highest proportion, g1.1 percent of
part-time farms. The West North
Central States had the lowest, 11.4
percent. West Virginia had the highest
rate among the States, 48.8 percent.
Nebraska had the lowest, 5.2 percent.

Part-time farms generally are small.
More than half of the farms opcrated
by part-time farmers have fewer than
50 acres. One in seven has fewer than
10 acres. Three-fourths of the total
number of part-time farms had fewer
than 100 acres. Only 1.1 percent of all
part-time farms were larger than 500
acres.

Family income of part-time farm
families reported in the 1959 census
averaged 4,890 dollars. Income from
the sale of farm products, after ex-
penses, averaged 176 dollars per farm
and made up only 3.5 percent of family
income. Income from off-farm sources
added 4,459 dollars to family income.
Nonmoney income from food pro-
duced and eaten on the farm and house
rental made up the remaining 431
dollars.

Small part-time farms are common
in all sections. The incidence of part-
time farms is high near industrial areas
and in the South. Part-time farms with
large acreage are commoner in the
mountain region and in Texas and
California.

Harvested cropland was reported by
73.4 percent of the part-time farm oper-
ators. Farms reporting harvested crop-
land had an average of 18 acres of crops.
More than two-thirds had fewer than
19 acres of harvested cropland. Only
5 percent had 50 acres or more of har-
vested cropland. More than 60 percent
of the land used for harvested crops
was in corn and hay.

Cattle were kept on almost 70 per-
cent of the part-time farms, milk cows
on 41 percent, hogs on 46 percent, and
chickens on 53 percent. The sale of cat-
tle and calves accounted for more than
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one-fourth of all the farm products sold.
The sale of cattle, calves, hogs, pigs,
and dairy products accounted for nearly
one-half of the value of all farm prod-
ucts sold.

The use of land is much the same on
part-time farms and full-time farms. A
four-county study in Ohio by H. R.
Moore and W. A. Wayt, of Ohio State
University, indicated that the full-time
farmer may operate a larger number
of acres, but the percentage of lands in
various crops was much the same on
both part-time and commercial farms.
It seems therefore that the kind of land
resources—and not whether the farm-
ing is part time or full time—deter-
mines the utilization of land.

Most part-time farmers develop en-
terprises that fit their vicinity. The part- -
time farmer tends to conform to the
dominant type of farming around him.
For example, in a study in the cotton-
producing Clay-Hills area of Missis-
sippi, Herbert Hoover and John C.
Crecink, of the Department of Agricul-
ture, classified 7 in 10 of the part-time
farms as cotton farms and 1 in 10 as
cash-grain farms. Only 1 in 20 could
be classified as a livestock farm.

PArRT-TIME farmers work in many
types of industrial, commercial, and
service occupations, depending pri-
marily on the jobs available in their
communities.

James R. Martin and John H.
Southern, of the Department of Agri-
culture, in a study of northeast Texas,
learned that farming was the major
occupation of 44 percent of the part-
time farmers. Sixteen percent worked
in construction and manufacturing,
including carpentry, painting, electri-
fication, and a steel plant. Eleven per-
cent were cmployed as operators of
bulldozers, garage mechanics, and
laborers in oil and gas fields. Seven
percent worked in stores. Six percent
were in professional occupations. Eight
percent were retired. The remaining 8
percent were in other occupations,
which included domestic and custodial
workers and housekeepers.
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Part-time farm operators included in
the 1959 Census of Agriculture ranged
in age from 25 to 64. Part-time farm
opcrators 45 to 54 years old included
39 percent of all part-time farm oper-
ators. Twenty-five percent ranged in
age from 55 to 64, 25 percent from 35
to 44, and 19 percent from 25 to 34
years of age. Only 2 percent were
under 25. By definition, operators over
65 years of age are classified as part-
retiirement and are not included as
part-time farm operators in the census
of agriculture.

THE DECISION to become a part-time
farmer is determined by many cco-
nomic, social, and personal motives.

The need to supplement family in-
come is the reason most [requently
given by farm families who have de-
cided to farm part time and engage in
nonfarm work. The influence of a farm
background, however, is often cited by
the city dweller who has purchased a
farm and moved back to the country.

Others say they becamec part-time
farmers because they liked farming,
wanted a hobby, wished to give their
children a farming cxperience, wanted
to get away from city living, sought
security and retirement, or looked on
it as a step to full-time farming.

In a study of part-time farming in
the rural-urban fringe of Philadelphia
in 1961, I found the types of nonfarm
employment of part-time farmers clus-
tering around three groups—profes-
sionals, the craftsmen, and operatives.
The professional occupations were pri-
marily in engineering and research
near Chester, Pa., and Wilmington,
Del. Occupations of 22 percent of the
sample of 146 part-time farm operators
were classified as professional; 2% per-
cent, craftsmen; 29 percent, opera-
tives; 15 percent, retail and clerical; 8
percent, service; and 5 percent, farm
labor.

I cive two examples of the differ-
ences in circumstances and back-
ground of persons in part-time farming.

Mr. Jones considers himself to be an
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amateur farmer. The family is pleased
with his decision in 1960 to buy the
45-acre farm on which they are now
living. It provides a place to forget
the problems and noise of the shop
where Mr. Jones has worked as a
machine operator since 1950.

The family keeps a cow and 35
laying hens to provide milk and eggs
for family use. I'eed produced on 19
acres of corn and 5 acres of alfalfa is
used in feeding the cow and chickens,
and any remaining feed is sold. They
have a garden and an acre of potatoes.

Farm products used in the home in
1962 had a value of 1,010 dollars.
Four sons and a daughter, 4 to 17
years old, consumed a lot of vegetables,
and did much of the work in the
garden and with the chickens.

Both Mr. and Mrs. Jones are em-
ployed off the farm and rcceive a com-
bined income of 8,978 dollars. Farm
sales average only 250 dollars, and so
nonfarm income must be used to pay
the additional farm expenses, which
average g50 dollars a year.

Mr. and Mrs. Jones feel that part-
time farming is a wonderful way to
spend the family’s spare time. The
farm provides much of the food for
the family and an opportunity for
the children to learn the responsibili-
ties of caring for the animals.

Mr. Smith is 50 years old. The farm
had been his livelihood until he left
to work for the Government in 1933.
The family moved back to the farm
in 1946 and farmed full time until
1959. He was working on an assembly
line in 1963 while farming g0 acres of
his own and renting 75 acres more.

Mr. Smith thinks that work off the
farm was necessary in order for the
family to achieve a desirable level of
living. Earnings from the farm were
not providing an adequate income for
the family, which includes a 25-year-
old son, who began working off the
farm in 1960.

Vegctable crop production provided
the major source of farm income. The
cropping program consists of 10 acres
of corn, 13 acres of tomatoes, 25 acres
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of asparagus, and 6 acres of melons.
There is a minimum of conflict be-
tween farm-nonfarm labor require-
ments, since Mr. Smith works on the
second shift from 4 p.m. until 12:30
a.m. His retired father living nearby
works about 100 hours each year on
the farm. Obtaining sufficient help
during the harvest scason has been a
common problem on vegetable farms
in the area and also a major problem
for Mr. Smith.

The farm is being maintained in a
condition that makes it possible to
earn additional income for the family.
Although Mr. Smith does not expect to
return to full-time farming in the near
future, the farm will provide security
and income if the nonfarm job should
end. He believes that if the farm is
profitable while he is working off
the farm, it will be ready to use if he
should become unemployed.

TuE aDVANTAGES and disadvantages
of a part-time farming enterprise de-
pend largely on the circumstances
under which the operator enters part-
time farming. The primary advantage
of part-time farming for operators on
low-producing, low-income farms is
that fuller use is made of labor. Many
small farms have underemployed labor
resources that can be shifted into non-
farm employment to provide addi-
tional income.

Hobbyists and many of those moving
into part-time farming from urban
communities are primarily seeking the
benefits of rural life. Country hvmg,
special livestock and crop enterprises,
and training for children are important
intangibles they seek. Additional fam-
ily income may be relatively unimpor-
tant to the hobbyist. Nonfarm income
may even be required to support the
farm operation.

Results of a study of rural develop-
ment problems and prospects in 1960
in Fayette, Raleigh, and Summers
Counties in West Virginia by W. H.
Metzler and W. W. Amentrout, of the
University of West Virginia, indicate
there is a hard core of farm people who
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wish to stay in the area and combine
small-scale farming with a nonfarm
job. Expanded agricultural activity,
training of young adults in nonfarm
skills, and greater efforts toward in-
dustrial expansion were the recom-
mended lines for rural development.
Local industrial expansion was found
to be desirable in the three countics
because most of the people hold a
strong attachment to the area and have
interest and experience in industry
and other nonfarm employment as well
as in agriculture.

The small size of many part-time
farms is a major disadvantage and sc-
verely limits income earned from the
farm enterprisc. Small farms can mean
high costs of production and high costs
of marketing. Production costs tend to
be high because technological gains
through mechanization cannot be real-
ized on small farms, and good manage-
ment practices often are neglected.

Lack of farming cxperience is another
major disadvantage for some. Technol-
ogy and farming methods have been
changing so fast that even the opera-
tors with farming experience find it
difficult to keep up to date. Time must
be allocated to gaining new informa-
tion and planning the farm operation.
The part-time farmer must spena much
of his mental effort on his nonfarm job,
and farm planning may suffer in the
competition among family and non-
farm work activities for his time.

Undercmployed farm labor has long
been an important farm problem. The-
odorc Schultz, of the University of Chi-
cago, has encouraged full emplcyment
with many jobs in the rest of the econ-
omy as a first step in correcting the
excessive supply of labor in farming.

Industrial development, harnessed to
modern technology, has broadened the
economic interdependence of rural and
urban peoplc during the fifties and
early sixties. Advances in agricultural
technology, coupled with relatively full
employment outside agriculture, have
enabled many farmers to leave the
farm. Tor somc of those remaining on
farms the movementof industrial plants
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into rural communities has created new
off-farm jobs close to home.

Part-time farming may help solve the
problem of underemployment in agri-
culture. The growth in industry, trade,
and services has coincided with such
developments as improvements of roads
and the almost universal ownership of
automobiles. Farm people therefore can
commute to jobs in towns and continue
to live on farms.

Technological forces in our highly
competitive commercial agriculture
will continue to press for greater efli-
ciency. Many farmers whose small re-
sources of land, equipment, capital, and
income can hardly meet that competi-
tion and therefore welcome the chance
to supplement their income by off-farm
work.

Unlike an expansion of the farm
operation to a level that will provide a
satisfactory income, the move into
part-time farming may not involve an
undue financial burden. Nonfarm em-
ployment provides an opportunity for
full employment of labor. In addition,
.the rental value of the home, farm-pro-
duced food, and the appreciation of
land value frequently provide returns
at a rate comparable to returns that
may be obtained -if the investment

funds in land, buildings, and equip-

ment were invested elsewhere.

The effects of rural industrialization
influence most segments of a commu-
nity. In a summary of five studies of the
cffects of locating industrial plants in
several communities in Louisiana,
Iowa, Utah, and Mississippi, T. Mait-
land and R. E. Friend, of the Depart-
ment of Agriculture, found that about
3 out of 10 of the plant workers lived on
farms. It could reasonably be expected
that with Federal, State, and local
agencies giving increased attention to
the problems associated with under-
employed farm labor, rural industrial-
ization will foster participation in part-
time farming.

Changes in agriculture indicate that
part-time farmers will continue to be
an important segment of the farm pop-
ulation. Mechanization, larger farms,
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and increased capital requirements
are shaping farming along the lines of
a highly specialized occupation. As
fewer farms are required to provide
food and fiber, many operators will
be forced to seek nonfarm employ-
ment. Many will prefer to live on the
farm and work in local industries
rather than move to cities.

There is little agreement as to the
extent to which part-time farming is
becoming an accepted permanent ar-
rangement. Many think that part-
time farming is an intermediate stage
in the transition of the family from
full-time farming to either full-time
nonfarm work or retirement. Less
frequently, part-time farming is a way
of getting started in full-time farming.
With 45 percent of all farmers working
off their farms and with part-time
farms constituting g0 percent of all
farms in 1963, I believe there is some
basis for recognizing part-time farming
as an acceptable adjustment to chang-
ing conditions in agriculture.

I found in my study of part-time
farming near Philadelphia that 10
years was the usual length of time in
part-time farming for the sample of
146 part-time farm operators. Twelve
percent had been in part-time farming .
20 years or morc. Only 5 percent had
less than 2 years of experience in
part-time farming. Besides being a
transitional phase to leaving farming,
therefore, it seems that part-time farm-
ing may be a semipermanent arrange-
ment for an important part of our farm
population. For many farm operators,
however, part-time farming will con-
tinue to provide a temporary stage in
the process of adjusting to changing
cconomic conditions and will be
apparent particularly in the rural-
urban fringe of cities and in sub-
marginal agricultural areas.

There are a number of implications
of the increasing role that part-time
farming is assuming in agriculture. For
some time in the future, I expect that
part-time farming will provide a means
of facilitating the movement of farm
operators out of agriculture; enable
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many familics to supplement family in-
come from farm carnings; bring about
a decreasing dependence on farming
as a source of family income; control a
large portion of total farm resources;
and foster a continued response to dif-
ferentials in labor productivity and
wages between the agricultural and
nonagricultural sectors of the economy.

A good first step in planning a farm
operation is 1o set family goals. Good
organization and operation of any farm
are closely related to what the family
is hoping to gain from the farming
operation and activity.

It is important to remember that the
nonfarm job will obligate a certain
portion of one’s time. The hours rc-
maining for farmwork may not be
compatible with many livestock and
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crop enterprises, and care must be
taken to minimize the conflict between
farm and nonfarm labor requirements.

Family and hired labor are part of
the potential farm labor supply. Be-
cause the family may be directly in-
volved in the farm operation, it is
necessary to consider the preferences
of all members of the family. One may
want to organize the farm so that it
does not interfere seriously with other
interests of the family.

Wirriam M. CROSSWHITE joined the
Saculty of the University of Delaware as
assistant professor of agricultural economics
in 1960. In 1962 he completed a four-
county study of part-time farming in the
tristate area of Pennsylvania, New Fersey,
and Delaware.

RURAL FARM

1940 1950 1960

*Difference due to new urban and rural definition adopted for use in 1950 census.
Data from Bureau of the Census and Economic Research Service.



WARREN R. BAILEY AND E. L. BAUM

FARMING ON THE
ECONOMIC MARGINS

IN ANY discussion of land and people and the effect
of national change and growth on them, we need to be mindful of the acres
and the farmers that according to some standards are failures or near-failures
in agriculture, even though we can offer no perfect solution to their situation.

We imply no odious or smug com-
parisons when we use the term “mar-
ginal” for land that has relatively low
value for farming and returns little to
the farmer for his efforts. Nor do we
lack in humanity when we say the farm-
ers are the have-nots of agriculture.
The point is that the land is a resource
and the farmers arc people—people
who may need help or, indeed, may
want no more than to be left alone.

Marginal land is not necessarily land
whose crop vyields are the lowest per
acre. Because gross return or total rev-
cnue is rclated directly to yields, it may
seem obvious that low-yiclding land is
marginal. But the key is nct revenue
after expenses are met. If the low-yield-
ing land also has low acreable expenses,
net revenue may be greater than on
somewhat higher yielding land.

Another key is not the amount of
net acreable return—as long as there
is a net—but the farmer’s total annual
income.

152

For example, suppose 50 acres of type
A land vields a net return of 20 dollars
an acre; the farmer’s yearly income is
1 thousand dollars. Suppose 100 acres
of type B land yields a net of only 15
dollars an acre—and 1,500 dollars a
year. This is the situation of some of
our low-yielding (per acre) dryland
wheat areas in Montana, Kansas, and
Colorado, for example. Yet some think
the drier sections of the Great Plains
are marginal for farming.

Another section that is generally con-
sidered marginal for farming is the cut-
over parts of northern Minnesota,
Wisconsin, and Michigan, where thin
forest-type soils, a short growing season,
and small-size farms mean relatively
low annual returns from farming.

Still other areas of relatively low
yields and farm income include mar-
ginal and submarginal lands in the
Ozarks—in Arkansas, Missouri, and
southern Jllinois—and the southern and
northern Appalachian region. These
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areas came to public notice when they
were designated asredevelopment areas
eligible to receive technical and finan-
cial assistance under the Area Redevel-
opment Act of 1961. The farms are
characterized by large amounts of idle
land, low productivity, infertile and
eroded land, small-scale units, insuffi-
cient capital to bring about desirable
farm adjustments, low levels of man-
agement, and low volume of market-
able products.

These {armers do not have adequate
productive resources. They generally
do not have the education and off-farm
employment opportunities or rcceive
as many benefits from Federal and
State educational and farm programs
as the more successful farmers. Gener-
ally, they are ineflicient producers and
may farm good or poor land. Oper-
ators of small farms may not nccessarily
be inefficient and low-income farmers,
but they usually are.

Because marginal farmers lack ade-
quate capital, land rcsources, and pos-
sibly education to enable them to use
the latest technical knowledge and
innovations, the adjustments that suc-
cessful farmers usually make appear to
be impossible to them. The techno-
logical revolution in agriculture has
bypassed the have-not farm people
and actually may have left them rela-
tively worse off.

Their ability to eke out a return from
farming to support their families de-
pends largely on cost-price relation-
ships, which have been unfavorable
since about 1950.

Furthermore, many of the farmers on
substandard farms are of an age that
may limit their productivity and their
willingness to take risks and adopt new
practices. Some of these older men
lack adequate physical strength for
farmwork; their children may have
left to work elsewhere. These have-not
farms therefore do not receive a suffi-
cient labor input for their best eco-
nomic production. Farm opcrators
more than 45 years old may find it
hard to enter nonfarm employment,
because industry prefers younger peo-
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ple and also because uncertainties and
obstacles are associated with migra-
tion to cities.

Let us examine four kinds of mar-
ginal farming localities as a lesson in
agricultural history and maybe as a
warning.

Farming has been marginal in the
Lake States cutover area. Once heavily
timbered with straight-stcmmed fir
and pine trees, the northern third of
Minnesota, Wisconsin, and Michigan
long since was cutover.

A big influx of population came be-
tween 1870 and 1900, when the har-
vesting and processing of timber was
at its height. The first farming was
associated closely with the logging
camps and mill towns. The chief farm
product was hay for the draft animals
used in logging. Fresh produce was
grown for local use. When the trees
had been cut, the loggers moved to
the Oregon forests. The cash-hay
farmers were stranded.

The fertility of the relatively thin
forest soils was depleted after a few
years. The shorter growing season dic-
tated the crops that could be grown.
Hay and pasture consequently became
the important uses of the farmland,
and some dairy farming was started
on a small—but relatively efficient—
scale. The cows are of good quality.
They are well cared for and are good
producers. The cutover dairy farm
must be efliciently operated if it is to
prosper, as most of the grain fed the
cows is imported, chiefly from the Corn
Belt, 100 miles or more to the south.
Soils and climate are not well suited to
growing corn, and the limited acre-
age must bc reserved for hay and
pasture.

An example of farming in the cut-
over is Bayfield County, in Wisconsin,
where 60 percent of the farms were
clagsified in the 1959 Census of Agri-
culture as commercial farms and 40
percent as part-time or part-residen-
tial farms. The 538 commercial farms
averaged 236 acres, and the value of
land and buildings averaged 9,820
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dollars. For comparison, Corn- Belt
farms, as represented by Webster
County, Iowa, had about the same
total acreage of land, but had land
and buildings valued about eight
times higher than the cutover farm.

The average Bayfield County farm
had 8 acres of corn, harvested as silage,
and 12 acres of oats—about one-eighth
as many acres of grain and soybeans
as the Corn Belt farm. The average
cutover farm used the largest portion
of its land, 60 acres, for hay to provide
the forage for its 15 milk cows. It sold
5,320 dollars’ worth of farm products.
Its total expenses for purchased live-
stock feed, fertilizer, seeds, tractor fuel
and oil, machine hire, and hired labor
averaged 1,240 dollars, leaving a net
return of 4,080 dollars to cover over-
head expenses and any return to the
operator for his labor and his invest-
ment in the farm. Net return, thus de-
fined, was less than half that of the
Corn Belt farm. At best, the average
commercial farm in the cutover pro-
vides a modest living for its family.
Forty-three percent of the operators of
commercial farms worked off their
farms for wages in 1959. One-fourth
of them worked off their farms 100 days
or more.

One farm in three in Bayfield County
was a part-time farm in 1959. (A part-
time farmer is defined as one who sells
farm products in total value of 50 to
2,499 dollars, is less than 65 years old,
and worked at least 100 days off the
farm or received more income from
nonfarm sources than the value of farm
products sold.)

A MARGINAL farming area in the east-
ern Ozarks of Missouri has a rugged
terrain, droughty soils that arc low in
plant nutrients, and much land not
suited to farming. Only 6 percent of
the area is cultivated. About two-thirds
is woodland. Alluvial soils in the nar-
row valleys are the principal produc-
tion resource of farming.

Early settlers were attracted by the
hunting, fishing, the trees for home-
building, and the streams. After about
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1870, the population grew rapidly be-
cause of employment in railroad build-
ing and in the harvest of timber.
Most people made their living from
fishing, hunting, trapping, mining,
logging, construction, and other non-
farm activities. When the railroad
building and lumbering ceased, and
the mines gave out, economic activity
began to decline in the early 1goo’s.

From the beginning, a little farming
had been practiced along the valleys.
After the decline in construction, log-
ging, and mining, many families were
left stranded. Many who owned land
turned to farming, often on subsistence
units. In more recent years, many
farmers and part-time farmers have
found employment in construction,
woodworking, cutting railroad ties,
and related industries.

Farming in the eastern Ozarks of
Missouri can be illustrated by data for
the average commiercial farm in Doug-
las County, in Missouri. Slightly more
than half the farms classify as:‘commer-
cial farms, and a third of these had
gross farm incomes of less than 2,500
dollars. The average commercial farm
had 2%4 acres of land, but its lack of
productivity is indicated by the low
average farm value of about 10,150
dollars, as compared to nearly 8o thou-
sand dollars for farms in Webster
County, Iowa.

The Ozark commercial farm har-
vested crops on only 40 of its 274 acres.
It had 5 acres in grain crops. The
remaining 35 acres were mostly in
hay crops. The chief source of income
was a herd of 30 cattle, including 11
milk cows. The value of all products
sold averaged about 4,460 dollars in
1959, about one-third as large as the
sales on the Corn Belt farm. Out-of-
pocket production expenses averaged
about 2,600 dollars, leaving a net
average return of 1,860 dollars to
cover overhead expenses and a return
to the operator for his labor and invest-
ment. Net return was about one-fifth
as large as on the Corn Belt farm and
about half as large as on the com-
mercial farm in the cutover.
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A third of the 934 commercial farm
operators in Douglas County worked
off their farms for wages in 19509.
Almost half of them worked off their
farms 100 days or more. There were
540 part-time farms whose operators
worked off their farms for wages.
These commercial and part-time farm
operators held jobs in the commerce,
trade, light industries, and services
of the community..

In the Ozarks, many of the people
with nonfarm jobs choose to continue
living on the farms, which may have
been in the family for generations.

One-seventh of the farms in Douglas
County are part-retirement farms,
which are much like the part-time
farms, except that the operators are
65 years of age or more, and they do
not work off the farm.

A MARGINAL farming area in north-
eastern Tennessee lies in the Great
Valley between the Cumberland
Mountains on the northwest and the
Unakas on the southeast. The soils
include fertile, alluvial limestone loams
in the valleys and infertile stony ridges
and knobs. Hills and streams limit the
sizes of fields and farms. Only small
machinery can be used efficiently.

Settlement began in the area late in
the 18th century. Early settlers relied
heavily on hunting and fishing, which
they supplemented with small patches
of corn and other crops for their living.
The woods provided logs for their cah-
ins, and the streams their water.

Improved transportation beginning
about 1830 provided access to markets
in the East and South. An agricultural
economy was developed around the
production of corn, whisky, tobacco,
and livestock. By the end of the Civil
War, the hilly soils had become de-
pleted, and many farmers began mi-
grating from the area in search of
better land. The opening up of fertile
prairies to the west and farm mecha-
nization combined to reduce grain
prices and forced the hill country of
northeast Tennessee out of grain pro-
duction into livestock farming.
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Farming in the area is illustrated by
data for Campbell County, Tenn.
Only a third of the farms can be classi-
fied as commercial farms. Only one
farm in eight sold morc than 2,500
dollars’ worth of products in 1959.
Two-thirds of the farms were part-
time or part-retirement farms. The
farms averaged about 100 acres, less
than one-half the acres in Corn Belt
farms. :

Despite its small size, the farm in
cast Tennessee uses less than one-fifth
of its acres for harvested crops. Five of
the 18 harvested acres are in grain.
Such small acreages can support only
the simplest and least expensive ma-
chines and the smallest of tractors.
Much farmwork is done by mules. The
grain is custom harvested. The chief
source of cash income is tobacco, which
often is grown on less than an acre.
Some farmers have small herds of
cattle. The total value of products
sold in 1962 averaged about 3,100
dollars, only a fourth as large as the
sales of the Corn Belt farm. Net returns
above cash production expensecs aver-
aged 1,875 dollars on the commercial
farms.

More than 40 percent of the opera-
tors of commercial farms worked off
their farms for wages in 1959. There
were also 455 operators of part-time
farms; in all, 496 operators depended
heavily on nonfarm income for their
living.

Farming in northeastern Tennessee
is marginal because hills handicap
mechanization, poor soils and climate
limit the potential for high-return cash
crops, and small acreages long held as
family properties seriously limit expan-
sion and total output per farm.

TuE mcH pPLAINS of the Southwest
are considered marginal for farming by
some people. It has a subhumid climate
and a highly variable annual rainfall.
Droughts and crop -failures are fre-
quent. Wind erosion was so severe dur-
ing the thirties that many despaired of
it as a farming area. After the Second
World War, grain farming returned to
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the area, with some evidence of success.

The High Plains lie along the front
of the Rocky Mountains, where Kan-
sas, Oklahoma, and Texas mcet Colo-
rado and New Mexico. Much of the
area is more than 4 thousand feet above
sea level. Most of it was in cultivation
by 1930. A remnant of native sod re-
mained in eastern Colorado until after
the Second World War, when some
600 thousand acres were plowed up
in Kiowa County alone.

The earlier settlement generally
was by small farmers, who were too
poorly equipped and financed and
who operated on too small a scale to
survive the economic depression and
the drought of the thirties. Many
went bankrupt. Many moved west to
seek a new start, leaving the Dust Bowl
behind them.

Since 1940, the High Plains have
been resettled by larger commercial
farmers, who have modern, high-speed
machinery that performs operations
at the critical time. Today’s farmers
are using the latest scientific methods
of dryland farming. Many are finan-
cially successful despite their compara-
tively low average yields of wheat
and grain sorghum and despite an
occasional year of crop failure.

Data from the 1959 Census of Agri-
culture show that in Kiowa County,
about 9 in 10 farms are commercial
farms—those whose value of products
sold exceeded 2,500 dollars. A high
percentage of commercial farms is
not the earmark of a marginal farm-
ing area, as was noted in other areas.
The average commercial farm in
Kiowa County in 1959 was large in
acreage. The value of land and build-
ings was equal to farm values in
Webster County, Iowa. The value of
products sold and net returns were a
half larger than for the Iowa farms.

Some persons contend the High
Plains is a marginal farming area
because farm income varies greatly
from year to year. This contention
seems to be refuted by the economic
situation of farms, which expericnced
drought in 1946-1961.
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Good crops of wheat in 1946-1952
(except 1950) helped farmers get
through the poor years of 1953-1957%.

Wheat farmers survived the severe
drought of the midfifties in various
ways. One was the time-honored way
of saving income {rom the good years
to cover the expenses of living during
succeeding poor crop years. Farmers in
dryland areas, perhaps more than in
other areas, have learned this from
necessity. All people must learn to
husband their wages between pay-
checks. In Great Plains wheat farming,
the “paychecks” come less frequently.
In the good years farm income may be
two or three times the average, as it
was on Kiowa County farms in 1947,
1948, 1951, and 1959-1961I.

Another way that Kiowa County
farmers and others survived the
drought of the 1950’s was to work for
wages. Some took the idle combine
harvester to another area where the
crops were not hurt by drought and
there earned wages by custom harvest-
ing wheat for other farmers.

Some farmers in the drought area
had a few cattle, which they main-
tained on the sparse native range and
on forage sorghum raised whenever
there was an occasional shower.

Still other grain farmers had slowly
accumulated small herds of cattle dur-
ing the good crop years (grass was
good, too). When the poor years came
and the grass was gone, they converted
the accumulated herd into cash for use
in the poor-crop, no-grass years. This
is a special way in which livestock can
lend stability to grain farming in the
Plains. The livestock are built up dur-
ing the good years, to be cashed when
the drought comes and there is no
longer any grass for the cattle. Finally,
some grain farmers, as well as cattle
ranchers, survived the drought of
tie midfifties by means of emergency
feed programs subsidized by the
Government.

Many of the farm families in the High
Plains live in nearby towns, where they
can enjoy city services and conven-
iences. About one-third of the commer-
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cial farmers in Kiowa County reported
they did not live on their farms (1959
Census of Agriculture). Many country
schools have been replaced by consoli-
dated school systems in county seat
towns. Wheat farmers now have no
reason for living on the land itself be-
cause they no longer have workstock
or other livestock on the farm requir-
ing close attention. This pattern of liv-
ing is tending to reduce the costs of
community services for schools and
roads.

There are lands in the High Plains
that are marginal for farming, but they
are not so extensive as once was be-
lieved. If they were extensive, their
effect would be more noticeable in the
wheat crop reports of eastern Colorado
counties.

WHAT, IF ANYTHING, should be done
about marginal farms? Several some-
what traditional suggestions come to
mind.

One is to direct and train rural farm
youths for nonfarm employment oppor-
tunities and to expand and strengthen
educational programs so as to equip
retrainable adults with the knowledge
and skills necessary to compete in the
nonfarm job market.

Another is to encourage shifts of
land from agriculture into new uses.
Recreation uses are mentioned now
and then—but those are risky, com-
petitive enterprises that require skills
that marginal farmers may not have
or may not be able to acquire.

Another way that has been suggested
would be for the Government to buy
the land outright and develop it for
recreation, forestry, or game produc-
tion. This way would be expensive and
probably unnecessary except for a
few special sites. The purchases would
exclude existing rural homes in accord-
ance with some public zoning plans.

Still another way would be for the
Government to lease the cropland on
marginal farms. The State and Federal
Government would develop the land
for forests or recreation. Leasing would
be less costly than outright purchasc.
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The lease could cxpire on the farmer’s
retirement.

Some operators of marginal farms
may do well to seck technical counsel-
ing to determine the potentials of
their present farm organization and
potentials for expanding their own
managcrial abilities. Even though low
levels of capital have perpetuated and
made more difficult the problems of
low income, public credit and tech-
nical assistance programs have been
made available to farm operators who
can adjust their farms to become prof-
itable operations.

Those who lack a potential for their
farm resources could be retrained for
nonfarm job opportunitics if they have
the health and age qualifications. If
nonfarm jobs are available within com-
muting distance of the farm, various
schemes for renting out the land and
buildings may be considered, so as to
yield a satisfactory return on the capi-
tal already invested in the farm. An
acceptableleasing provision should pro-
vide for soil and water conservation
practices. Maintenance of a desirable
level of productivity will make the par-
ticular land desirable for future con-
solidation at a favorable pricc. Those
who cannot remain in thc area may
consider a farm rental scheme if a fa-
vorable sale price is not available at
the time of the move.

Many farmers on marginal, low-in-
come farms are advanced in age or
have physical handicaps. They are in
no position to retrain for nonfarm jobs
or move from their present farms. They
are boxed in for the rest of their lives,
unless members of their immediate fam-
ilies are in a position to bail them out
of their difficult situation. The only
practical alternative is to secure tech-
nical help so as to manage their re-
sources for the attainment of sustained
economic security.

WARREN R. BaiLey and E. L. Baum
are agricultural economists in the Farm Pro-
duction Economics Division and the Re-
source Development Economics Division,
respectively, of Economic Research Service.



FREDERICK D. STOCKER

THE TAXATION
OF FARMLAND

IT HAD been a nice, pleasant day for Sam Agricola up
to the time he turned his truck into his lane. As he stopped at the mailbox he
felt again a relief at getting out of the rush-hour traffic. It seemed each year
more suburbanites’ cars were clogging the highway past his farm. Even widen-
ing the road to four lanes had not helped for long.

The first letter Sam glanced at had
the return address of the county treas-
urer’s office. It contained his tax bill
for the year.

The real jolt came later, back at the
house, when he opened the bill to find
that it was about 20 percent higher
than last year’s. And last year’s bill had
been much higher than the one of the
year before.

Sam took another look at his bill.
Most of the tax was on real estate—nhis
120 acres and dairy buildings. Taxes
levied on land and buildings totaled
almost 1,500 dollars, or 12.50 dollars
an acre. He could remember that 12
years earlier, when he had taken over
the farm from his father, real estate
taxes had been only 350 dollars. He
had thought that was high.

His first reaction was anger, and he
determined to go to thc county treas-
urer’s office first thing in the morning
and protest. But as he thought it over
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he realized that would do no good. The
real culprit was the assessor, who more
than a year ago had increased the as-
sessment on Sam’s farm for the third
time in 12 years.

Sam had protested then. He had
pointed out that the net income from
his dairy herd was scarcely larger than
it had been 10 years ago, even though
he was now milking half again as many
cows. Milk prices had not gone up in
that period, but expenses had. It was
all he could do to keep going, he had
told the assessor, without higher taxes.
An increase in assessment might put
him out of business.

The assessor had replied that his job
was simply to value all taxable prop-
erty at what it would bring on the
market.

Not that the job was simple. Sam
knew, and the assessor had admitted,
that values are hard to estimate in an
active land market on the fringe of a
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growing city. But the assessor was surc
that, in the case of this farm, he had
evidence of its “full and true” market
value.

He knew that a farm less than a mile
away had been sold at 500 dollars an
acre for a shopping center. He knew
that Sam’s neighbor had sold his high-
way frontage at a price of more than 2
thousand dollars an acre. The owner of
the farm across the road, a wealthy
investor from New York, had given
the tenant notice that he planned to
turn the property over to a develop-
ment corporation. Most significant,
the assessor knew that Sam had shortly
before turned down an offer of 1
thousand dollars an acre from a local
developer; Sam could only speculate
how the assessor had made that dis-
covery.

All these facts convinced the asses-
sor that Sam’s farm was worth a lot
more than the few hundred dollars
an acre it might be worth as a dairy
farm. »

The law gave him no alternative but
to assess the farm at its market value,
which he judged to be 1 thousand
dollars an acre. At a 40-pcrcent assess-
ment level (which the assessor was
able to show was the level at which he
set assessments), that mcant an assess-
ment of 400 dollars an acre. Sam had
to admit that the assessor was right.

But the increase in Sam’s real estate
tax was not entirely a result of in-
creased assessment on his place. As he
examined the bill more closely, he saw
that tax rates also had gone up. This
ycar’s rate (actually the sum of county,
township, and school district rates)
was g1.25 mills, or 3.125 cents per
dollar of assessed valuation. The year
before, the ratc had been 28 mills.
It seemed that rates, like assessed
values, were going up all the time.

At this point Sam’s thoughts turned
back to a series of events in the past
year. He remembered having attended
a public hearing before the county
board, at which spokesmen for various
groups had expressed their views on
the proposed budgct and the tax in-
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creasc it implied. The biggest increases
in the budget were for county roads
and welfare. With the rapid increase in
population throughout the county,
there was no questioning the need for
more roads. Strong support also was
voiced for improved maintenance of
the existing road system.

Population growth also seemed to be
the major cause for the increase in wel-
fare expenditures, and residents of the
newer developed parts of the county
spoke in favor of broader and more
costly welfare programs.

The farm organizations had bcen the
only ones to argue for scaling down the
budget and holding the tax linc. At one
time, their view would have carried
weight with the county board. This
time, it did not seem to have much
influence. Sam recalled thinking to
himself, in light of the persuasive argu-
ments on the need for higher public
expenditure, how weak the arguments
against a tax rise sounded. The board
voted the increased budget.

As a member of the school board,
Sam had knowledge of the reasons for
raising school taxes. New residential
developments had doubled the number
of schoolchildren in the district in 2
years. The six-room elementary school,
erected only 10 ycars earlier on the site
of the old onc-room schoolhouse, was
not big enough. A four-room addition
had been necessary, and moncy had
been borrowed to build it. New equip-
ment and four additional teachers had
been necessary. On top of this had
come a State-mandated increasc in
teachers’ salaries. Sam himself had
voted for the increasc in school taxes.

That night Sam Agricola did some
hard thinking. The next morning he
got busy and called other farmers
whose judgment he respected to talk
over a plan he had for holding down
taxes on their farmland. The plan, as
Sam outlined it, made sense to the
others, and they agreed to help him
put it ‘over.

So it happcned that several weeks
later, at the next meeting of the county
farm organization, Sam took the floor
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to present his proposal for a statewide
law ‘that would require assessors in
valuing land used in agriculture to
take account only of factors relevant to
the agricultural use of the land. The
assessor would be instructed, in effect,
to ignore any potential for nonagricul-
tural use as long as the land continued
to be farmed.

His argument was worked out care-
fully. It is not fair, he said, to tax the
owner of farmland as though it were
a subdivision. To do so results in a
tax that bears no relation to the income
the owner can obtain or to his “ability
to pay.” Nor does the owner of farm-
land receive additional benefits from
public services that would justify his
higher tax.

Moreover, he argued, there is no
sense in valuing all farmland in the
fringe area as though it were about
to be subdivided, simply because it
could be subdivided. In all probability,
the pace of urban growth will be such
that much of the land may not be
developed for years, and some of it,
never. Finally, Sam pointed out that
such a law would benefit the entirc
community by keeping farmland in
active use and forestalling abandon-
ment of farms.

He reported that in studying up on
the matter, he had found that Mary-
land, New Jersey, Florida, and Califor-
nia all had enacted laws of this kind.
Legal difficulties had been encoun-
tered, but he expressed his confidence
that these could be overcome.

Sam’s arguments fell on fertile
ground. Everyone shared his concern
and his sense of frustration over
steadily rising taxes. When the discus-
sion was over, Sam found himself
appointed head of a committee to
develop such a proposal and take it to
their representative in the State legis-
lature, with the request that he intro-
duce and sponsor the bill in the
forthcoming session of the legislature.

Sam’s committee did its work well.
They got in touch with farm leaders
throughout the State to explain the
proposal and enlist their support. In
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some places they were told that the
problem was not an immediate prob-
lem to farmers, as assessors were al-
ready tacitly ignoring nonagricultural
values in assessing land that continued
to be farmed. When the committee
pointed out that this system had no
legal sanction and might be terminated
any time, however, the farmers there
agreed to support the proposed change
in the law.

SooN AFTER the legislature convened
the following January, the representa-
tive from Sam’s district introduced the
so-called ‘“preferential assessment” bill.
The committee on taxation in due
course announced public hearings.

Sam himself made the opening pres-
entation at the hearing. He sct forth
the same arguments he had presented
before his farm organization, being
careful to add that the problem per-
tained not only to his county but oc-
curred or could occur throughout the
State wherever urban expansion was
pressing into hitherto undeveloped
countryside.

He referred the committee to a re-
port of the Department of Agriculture,
in which Peter House reviewed the
experience of Maryland with just such
a law as he was proposing. According
to this study, preferential assessment
had held farmland assessments in the
Baltimore-Washington area to an aver-
age level about one-third lower than
they would have been if assessments
had been tied to market values. Nor
was the loss in tax base excessive—the
greatest loss was estimated at between
1 and 2 percent. Despite some legal
and procedural difficulties, the law
seemed to have worked well over a
period of 5 years.

Sam felt that his presentation was
effective and well received. The com-
mittee members questioned him po-
litely and appeared to incline favorably
to the proposal.

The next witness was a member of
the State tax commission. He opposed
the bill. Such a law, he asserted, would
unfairly create a favored class of tax-
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paycrs. It would represent a departure
from the time-honored principle of ad
valorem taxation—that all property
should be taxed according to its market
value. It would play into the hands of
speculators and investors, he argued,
who would be permitted to hold prop-
erty indefinitely at low taxcs as long as
they put up at least a pretense of
farming.

Finally, he argued, it would be dif-
ficult to administer, for how would an
assessor judge ‘“‘agricultural value” in
a market where all farmland is, to
some degree, a speculative investment?
And how, in the absence of some legal
definition or criterion, would the asses-
sor know what constitutes land ““used
in farming”? Citing the Department’s
report, he noted that Maryland had
had much difficulty in defining “agri-
cultural use” and “agricultural value.”

Sam could tell by the questions that
followed and the answers given by the
tax. commissioner that the members of
the committee were having some
second thoughts about his proposal.

What had appeared to be such a
sound, sensible proposal evidently con-
tained a few pitfalls.

In answering a question about the
economic effects of high property
taxes, the commissioner cited statistics
to show that in the aggregate there was
no shortage of agricultural productive
capacity and that the farms affected
by these high taxes were only a small
part of the total agriculture picture.
As for the individual farmers, his atti-
tude was that they could sell out at
any time, pocket their capital gain,
and go farther out in the country to do
their farming.

Sam restrained himself from jumping
to his feet. He wanted to point out that
it is no easy matter to buy a good farm
nowadays. More than that, he wanted
to protest against the suggestion that
a.farmer can readily and easily pull
up stakes and move to a new com-
munity. Farmers, perhaps more than
most urban dwellers, put down deep
roots. In Sam’s own case, his farm had
been in the family for generations. He
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had been born and reared there.

Sam was well known and respected
throughout the community, as shown
by his election to the school board.
Despite the changes that had taken
place in his community in the past
few years, he had a deep personal
interest in its affairs. His friends all
lived there. He certainly was not about
to move over to the next county and
buy a dairy farm there.

Sam’s HOPES received another sct-
back from the next witness, a young
attorncy on the attorney general’s staff.
He concentrated his criticism on the
legal problems in such a proposal,
problems which Sam had been aware
of but had not really understood. In
the first place, he charged, it is not
clear what public purpose would be
served. Citing the Maryland experi-
ence, where the law as originally en-
acted was found unconstitutional for

_this reason, he predicted that the pro-

posal as introduced would not stand up
in the courts. Passage of a constitu-
tional amendment eventually had been
necessary to give effect to this policy
in Maryland.

More significant, in his opinion, was
its apparent inconsistency with the
“uniformity” clause of the State con-
stitution, which requires that “all
property shall be taxed uniformly in
accordance with its full and true
value.” Similar provisions had been
cited by the Maryland courts, in over-
ruling the original preferential assess-
ment law in 1958, and it had been the
cause of adverse court rulings in New
Jersey and Florida. Without specific
constitutional authorization, he con-
cluded, prefcrential assessment of farm-
land would not be valid.

At this point it.looked as though
Sam’s proposal was dead. One more
witness was to be heard. A representa-
tive of several statewide conservation
organizations breathed some lile back
into the bill. Granting the difficulties
that the two preceding witnesses had
pointed out, he argucd nevertheless
that so much was at stake that some
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means should be found to preserve and
protect the countryside against the
inroads of urban expansion. If tax re-
duction would help to keep the land
open and unspoiled, the public stake in
it was clear. The benefit of tax abate-
ment would go not just to a few farmers
but to millions of city dwellers who
love and appreciate the open country.

He argued eloquently and persua-
sively. When he concluded, Sam felt
perhaps he had won the committee
over. But the tax commissioner and the
attorney had raised doubts in the
minds of the committee members—
and in Sam’s own mind—that were
not easily dispelled. It was clear that
the bill was not going to receive quick
approval by the committee.

The chairman recessed the hearings
at that point, and the real work of
legislation began. A group immedi-
ately gathered in a corner of the
room—Sam, the tax commissioner, the
young man from the attorney general’s
office, the conservationist, several State
legislators who were interested in the
bill, and several other representatives
of various State agencies.

As the young attorney began talking,
it quickly became apparent that he
had been assigned to carry the ball for
the State administration.

Speaking especially to Sam and the
representative from the conservation
organizations, he acknowledged that
their proposal had wide public sup-
port. If it received approval from the
committee, it could probably pass the
legislature. He told them that in re-
viewing the experience of other States,
he had found that legislative support
for similar proposals had been over-
whelming. In fact, he thought there
might be enough votes, as there had
been in other States, to override a veto
by the Governor.

But, turning to Sam, he asked him to
consider whether this proposal was
really a good thing for farmers. Experi-
ence in Maryland had shown that
without some kind of safeguards,
preferential assessment opens a door to
speculators and investo